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GET THE 


HOTTEST 


COMPUTERS 


GATEWAY 2000 
GOES TO EXTREMES! 

You never get middle-of-the-road per- 
formance or value from Gateway! We've 
always had a reputation for going to 
extremes to be the best at giving you the 
highest performance and the latest- 
technology machines, at the biggest value 
you can find. We try to think of everything 
we do in superlatives. Just look what this 
means for you. 


HIGHEST PERFORMANCE, 
LOWEST PRICES 


Now you can get the ultimate, pinnacle- 
of-performance Pentium system from 


Gateway! Our new P5-60 is based on 
Intel’s® Pentium" processor, the absolute 
maximum PC performer available today, at a 
typical Gateway how-low-can-we-go price 
of under $3,600! And we haven't faltered on 
features to give you this incredible price. 
The P5-60 is loaded, including the new 
ATT” Ultra XLR 2MB video card on a 
screaming PCI bus, 424MB hard drive, 
16MB RAM, 2X CD-ROM drive (300K B/ 
second ОТК), 15-inch color monitor, new 
tower case with 300-watt power supply, 
added expandability, and all the extras that 
come with every Gateway 2000 PC. 


MOST ВАМС FOR THE 
FEWEST BUCKS 

You get equally extreme values on our 
line of feature- and power-packed VESA 
local bus 486 systems with their large- 
capacity hard drives and outstanding video 
performance, now standard їп our new, 
smaller but more expandable case. The 
Baby AT case measures 16.9-inches wide, 


6.6-inch high and 16.8-inch deep, with four 
external and three internal expansion bays. 
Two VESA slots guarantee upgradeability 
to tomorrow's totally cool graphics and 
disk controller technology. You also get 
five ISA slots. All DX2 VESA systems 
come standard with a CD-ROM drive, 
giving you access to exciting new 
applications, databases and entertainment 
programs. 


BIGGEST VALUE ON OUR 
SMALLEST DESKTOPS 

We've elevated value to enormous 
levels on our new mini desktop systems, 
but we're still giving you pint-sized prices. 
Our new integrated local bus video 
provides up to twice the video performance 
found in our previous mini desktop 
systems. In fact, Gateway's mini desktop 
video performance is similar to that found 
in many of our competition's high-end 
systems. With up to IMB video DRAM, 
you get 1024 x 768 resolution and an array 
of colors, All this on our 14-inch 
CrystalScan non-interlaced, .28mm dot 
pitch color monitor. You won't have any 
growing pains with Gateway's new 
integrated mini desktop cases, either. 
They're small, but you get more flexibility 
and expandability than ever before. These 
cases come with two 3.5-inch drive bays, 
and two 5.25-inch drive bays so you can 
add a tape backup, CD-ROM drive or 
another floppy drive. You also get five 
expansion slots — more than you'll find in 
most small footprint PCs. Of course, all 
Gateway mini desktop systems are 
upgradeable to Pentium technology. 


STRONGEST SERVICE 
FOR YOUR WEAKEST 
MOMENTS 

We're committed to bending over 
backward to please our customers. 
Gateway employees understand that there 


may be a time when your computer makes 
you feel a little weak in the knees. Never 
fear — our Midwestern people know the 
importance of a friendly voice and a helpful 
attitude on the other end of the phone. And 
they know you want the best in service. 
That's what you'll get with our support 
departments. In February and again in July 
of 1993, PC Magazine readers gave 
Gateway an excellent rating for service and 
reliability. And in June, BYTE readers 
chose Gateway 2000 as the company that 
provides the best service in the industry. 


HOTTEST SOFTWARE, 
COOLEST PERIPHERALS 


Check out the extensive list of top-shelf 


application software that's included with 
many of our systems. You can also upgrade 
from a choice of application software to 
Microsoft Office, CD-ROM version, for 
only $99! This single package has 

all the leading Windows 

applications: Word, Excel 

and PowerPoint. If the 0 N 

system you want 

comes with MS 

Works for Windows, 

you can upgrade to a choice of application 
software for only $100. 

We also have a complete line of the 
coolest options and peripherals, including 
multimedia and sound accessories, fax/ 
modems, network cards, 


TBUs, monitors, hard drives and printers. 
Don’t miss out on our Epson rebate. You 
get the Epson® Stylus” 800 Ink Jet 


Printer for only: 

Gateway 2000 Price $339 
Epson Mail-in Rebate* . -850 
After Rebate Cost $289 


*Your mail-in rebate will be delivered with your 
Epson printer. This special price is only good for 
orders taken through October 31, 1993. 
Call and ask about our full line 
of peripherals — and our 
new Gateway DuoLine 
MasterCard? Card. For an 
application, call 800-846- | 78]. 


GET A GATEWAY AND . 
GET EXTREME! 

At Gateway 2000, we strive to be 
extremists when it comes to bringing you 
the Aighest-performance systems, with the 
most features, at the Jowest prices, with the 
strougest after-the-sale support, for the 
greatest value in the PC industry. Get a 
Gateway and ... get extreme! 


ШЕ Inte? 25MHz 486SX Processor 

B 4MB RAM 

B 3.5" Diskette Drive 

B 170MB 13ms IDE Hard Drive 

E Intel Pentium" Technology Ready 

W Local Bus Graphics Accelerator 
w/ 512KB DRAM 

¥ 14" Color CrystalScan® 1024NI 

B New Mini Desktop Case 

8 5 16-Bit ISA Slots 

8 124-Key AnyKey® Keyboard 

E Microsoft® Mouse 

E MS-DOS? Windows™ & Tools 

Е MS Works for Windows" 2.0 


$1295 


4DX2-66 | 


@ Intel 66MHz 486DX2 Processor 

E 4MB RAM, 128KB Cache 

8 3.5" Diskette Drive 

E 340MB 13ms IDE Hard Drive 

® Intel Pentium Technology Ready 

8 Local Bus Graphics Accelerator 
w/ IMB DRAM 

X 14" Color CrystalScan 1024NI 

Е New Mini Desktop Case 

B 5 16-Bit ISA Slots 

® 124-Key AnyKey Keyboard 

E Microsoft Mouse 

E MS-DOS, Windows & Tools 

E Choice of Application Software 


$1995 


4DX2-66V 


И Intel 66MHz 486DX2 Processor 

B 16MB RAM, 256KB Cache 

E 3.5" Diskette Drive & 2X CD-ROM 

B 424MB 13ms IDE Hard Drive 

8 Local Bus IDE Interface 

88 Intel Pentium Technology Ready 

E VLB ATI" Ultra XLR Graphics 
w/IMB VRAM 

8 15" Color CrystalScan 1572FS 

Bi New Baby AT Case 

® SISA & 2 VESA/ISA Slots 

® 124-Key AnyKey Keyboard 

B Microsoft Mouse 

B MS-DOS, Windows & Tools 

E Choice of Application Software 


$2995 


ШШЕ 


FROM CENTRAL POINT 


Tools on Top™ is now included on all 
Gateway 2000 mini desktop, desktop 
and tower systems, Program includes 
a IOP file manager, desktop and emergency 
disk portions of Central Point's award- 
winning PC Tools for Windows. 


45Х-33 

@ Intel 33MHz 486SX Processor 
9 4MB RAM 
W 3.5" Diskette Drive 
E 212MB 13ms IDE Hard Drive 
8 [ntel PentiumTechnology Ready 
Ш Local Bus Graphics Accelerator 

w/ IMB DRAM 
E 14" Color CrystalScan 1024NI 
B New Mini Desktop Case 
B 5 16-Ві ISA Slots 
И 124-Key AnyKey Keyboard 
E Microsoft Mouse 
E MS-DOS, Windows & Tools 
B MS Works for Windows 2.0 


$1395 
4DX-33V 


B Intel 33MHz 486DX Processor 


8 8MB RAM, 128KB Cache 

W 5.25" & 3.5" Diskette Drives 

8 340MB 13105 IDE Hard Drive 

Si Local Bus IDE Interface 

E Intel Pentium Technology Ready 

B VLB Graphics Accelerator 
w/IMB DRAM 

И 14" Color CrystalScan 1024NI 

& New Baby AT Case 

В SISA & 2 VESA/ISA Slots 

Ш 124-Кеу AnyKey Keyboard 

B Microsoft Mouse 

Ii MS-DOS, Windows & Tools 

8 Choice of Application Software 


$1995 


P5-60 


B Intel 60MHz Pentium™ Processor 


8 16MB RAM, 256KB 
WriteBack Cache 


B 3.5" Diskette Drive & 2X CD-ROM 


B 424MB |3ms IDE Hard Drive 


8 PCI ATI Ultra XLR 2MB Graphics 


B 15" Color CrystalScan 1572FS 
8 New 300W Tower Case 

B 418A,2 PCI & 1 PCI/ISA Slots 
B 124-Key AnyKey Keyboard 

8 Microsoft Mouse 

B MS-DOS, Windows & Tools 

8 Choice of Application Software 


$3595 


800 - 


"You've got à friend i in the business." ® 


846 


® Intel 33MHz 486DX Processor 

8 4MB RAM, 128KB Cache 

& 3.5" Diskette Drive 

3 212MB 13ms IDE Hard Drive 

Ei Intel Pentium Technology Ready 

8 Local Bus Graphics Accelerator 
w/ IMB DRAM 

8 14" Color CrystalScan 1024NI 

= New Mini Desktop Case 

& 5 16-Bit ISA Slots 

a 124-Key AnyKey Keyboard 

* Microsoft Mouse 

* MS-DOS, Windows & Tools 

Ш MS Works for Windows 2.0 


$1595 


4DX2-50V 


8 Intel 50MHz 486DX2 Processor 

# SMB RAM, 128KB Cache 

# 3.5" Diskette Drive & CD-ROM 

® 340MB 13ms IDE Hard Drive 

8 Local Bus IDE Interface 

@ [ntel Pentium Technology Ready 

В VLB ATI Ultra XLR Graphics 
w/ IMB VRAM 

8 15" Color CrystalScan 1572FS 

fi New Baby AT Case 

8 SISA & 2 VESA/ISA Slots 

8 124-Кеу AnyKey Keyboard 

7i Microsoft Mouse 

© MS-DOS, Windows & Tools 

© Choice of Application Software 


$2295 


NOMAD 450DXC 


8 50MHz 486DX2 Intel Processor 

= 8MB RAM 

© 3.5" Diskette Drive 

200MB IDE Hard Drive 

& 8.4" Color Active Matrix Screen 

A Simultaneous Video with 1MB 

© Size 8.5" x 11" х 2.2", 6.2 Lbs. 

& NiCad Battery & AC Pack 

W 1 Parallel / ] Serial Port 

# 79-Key Keyboard & MS Ballpoint 

E MS-DOS, Windows & Works for 
Windows 


$3995 


2 0 5 8 


4DX2-50 


Е Intel SOMHz 486DX2 Processor 

8 4MB RAM, 128KB Cache 

8 35" Diskette Drive 

8 340MB 13ms IDE Hard Drive 

B Intel Pentium Technology Ready 

Ш Local Bus Graphics Accelerator 
w/ IMB DRAM 

9 14" Color CrystalScan 1024NI 

B New Mini Desktop Case 

H 5 16-Bit ISA Slots 

Е 124-Кеу AnyKey Keyboard 

© Microsoft Mouse 

8 MS-DOS, Windows & Tools 

Е Choice of Application Software 


$1795 


66MHz Best Buy 


Е [nte] 66MHz 486DX2 Processor 

Б 8MB RAM, 128KB Cache 

8 3.5" Diskette Drive & CD-ROM 

E 340MB 13ms IDE Hard Drive 

E Local Bus IDE Interface 

E Intel Pentium Technology Ready 

@ VLB Graphics Accelerator 
w/IMB DRAM 

E 15" Color CrystalScan 1572FS 

8i New Baby AT Case 

B SISA & 2 VESA/ISA Slots 

B 124-Key AnyKey Keyboard 

© Microsoft Mouse 

8 MS-DOS, Windows & Tools 

B Choice of Application Software 


$2495 


Software Choices 


If a system comes with "choice of 

application software," choose one of 

the following packages: 

© Microsoft Excel for Windows™ 

E Microsoft Word for Windows™ 

& Microsoft Word and Bookshelf’92” 
CD-ROM Edition 

& Microsoft PowerPoint for Windows" 

8 Microsoft Project for Windows" 

8 The MS Entrepreneur Pack(Works, 
Publisher, Money, and games) 

8 Borland Paradox? and Quattro*Pro 
for Windows 

Due to the volatility of the DRAM market, all 

prices are subject to change. Details about our 


warranty, guarantee and on-site service program 
are available upon request. 


610 Gateway Drive • P.O.Box 2000 • North Sioux City, SD 57049-2000 * Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 + FaxBack 605-232-2561 

Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (Central Time) 

©1993 Gateway 2000, Inc. AnyKey, CrystalScan, black-and-white spot design, “G” logo and “You've got a friend in tbe business" slogan are registered trademarks, and Gateway 2000 and TelePath are trademarks of Gateway 2000, Inc. 
The Inte] Inside Logo, Intel and Pentium are trademarks or registered trademarks of Intel Corporation. All other brands and product names are trademarks of registered trademarks of their respective companies. 

Prices and configurations are subject to change without notice. Prices do not include shipping. 


YOU DON’T WALK AWAY FROM 


PRESENTING INTERACTIVE UNIX 4.0 
W hen the INTERACTIVE™ UNIX? System for personal computers was introduced in 1987, it quickly became 
a classic. Suddenly operations from video stores to Bridgestone/Firestone® production lines had a reliable, sta- 


ble operating system ready for mission-critical applications. It's still among the most cost- 


UNIX 


effective multiuser operating systems available and a dream to install and administer. In 


fact Open Systems Today called it “..а masterpiece of good design". Today over 500,000 
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users enjoy its benefits. But time marches on, and even an industry-tested classic 


FOR A LIMITED TIME*, ALL MULTIUSER INTERACTIVE UNIX 4.0 ORDERS WILL INCLUDE A FREE COPY OF FASTBACK PLUS'" (A 


n Microsystems, inc SunSoft. tne SunSoft and Sunburs! logos are trademarks or registered trademarks of Sun Microsystems, Inc. INTERACTIVE i5 à trader of INTERACTIVE Systems Corporation UNIX is d registerec 
y ' ито. | E E Í ems 0 B 


A GREAT IDEA. YOU EVOLVE. 


deserves a superior upgrade. Hence, INTERACTIVE UNIX 4.0 — with new power features that improve sys- 
tem functionality and peripheral support, making it perform better than ever. It still runs over 2,000 applications 
including RealWorld Accounting Software®, Informix? and WordPerfect.” And now it runs more SCO applica- 
tions because it's IBCS2 compliant What's more, INTERACTIVE UNIX 4.0 is backed by SunSoft, the leading 
supplier of 32-bit UNIX operating systems. Fact is, INTERACTIVE UNIX 4.0 is even better at doing what the 


industry classic has always done so well: improving the performance of your com- S S ; 


puting system at a lower cost per seat. Nothing revolutionary. Simply evolutionary. 


$399 VALUE). IT'S THE INDUSTRY'S FASTEST UNIX BACKUP SOFTWARE. FOR MORE INFORMATION, CALL 1-800-227-9227. 


trademark of UNIX System Laboratanes, Inc. All ether trademarks ond registered rrademorks are the propery af thelr respectrve heiders Open Systems Today quate Apn! 13, 1992. *Must purchase by December 31, 1993. 
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NETWORKS 


High Stakes for High-Speed .......22 


Two proposals are competing to be 
sanctioned as the 100-Mbps standard. 


SPREADSHEETS 


Quattro Pro for Windows ..........23 


Borland's newest spreadsheet tries to 
make life easier for new users and pros. 


SOFTWARE DEVELOPMENT 


Programming Tools Catch 
Memory Misuse............ 1— m7. 


New Unix development packages help 
find a variety of memory-related errors. 


SECURITY 


PCs Catch Criminals Using 
Fingerprint Analysis ................ A 
Companies in Taiwan and India have 
developed technology that uses image- 
processing techniques to identify 
suspects and prevent unauthorized entry. 


EMERGING TECHNOLOGY 
Optical-Computing Power 
Coming to Light.....................40 


А researcher makes strides toward an 
OPLA (optical programmable logic 
array) computer. 


SYSTEMS 


IBM's Ambra .......................- 42 


Big Blue comes out with a new business 
model and a new line of low-end PCs. 


EMBEDDED PROCESSORS 


PowerPC Goes Underground..... 42 


Embedded processors based on the 
PowerPC architecture could show up in 
printers, PDAs, and other products. 


DESKTOP PUBLISHING 


Frame Puts on a New Face ........46 
FrameMaker 4 shows valuable 
improvements. 


NEW PRODUCTS 


What's New............... —MI Й 
A self-moving hand scanner, 

pen computing on the desktop, PDA 
software, and more. 
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NEW TECHNOLOGY 


PDAs Arrive But Aren't Quite Here Yet 66 
BY ТОМ R. HALFHILL The first Personal Digital Assistants 
from Apple and Tandy/Casio fall short in key areas such as 
price, handwriting recognition, and communications. But these 
systems are still an impressive first step toward an easy-to-use 
computing and communications dcvice. 


Sharp's Non-Newtonian PDA—69 

ink vs. ASCII—74 i 

PDA CPUs: New. Form Demands New Functions—80 
The Wireless Factor —84 


Ease of Use Is Relative 
BY TOM THOMPSON, TOM R. HALFHILL. 

AND MICHAEL NADEAU BYTE editors test drive thé Apple 
Newton MessagePad, the Tandy/Casio Zoomer, and the Eo 
Personal Communicator 440. 


PRACTICAL APPLICATIONS 


Keeping Time on Your PC | 51 
BY MICHAEL A. LOMBARDI For many tasks, your computer's 
clock isn't accurate enough. Here's how to make your PC a precision 
timekeeper. 


PEN AND VOICE INPUT 


Pen and Voice Unite 98 
BY HEWITT D. CRANE AND DIMITRY RTISCHEV 

The strengths of pen and voice technologies complement each other 
to create a powerful, natural user interface. 


Matching the Input Mode to the Task—100 


| Я аһы? | чум 
PAGE 141 


| Reviews 


иже ЫЗАМДЫ пын Мз SERN 


Fasil Meta үч? c pr 
DONIM safer PAAR 


TUT 


| 
[БЕТЕРЕР 
PAGE 137 

| _Матазо visum Desie [de sign] 


Debug Options Yrindew Help 


АЕА 


уча oa? о дыл 


АРИ 


Pen Computing 


Catches On 105 


BY DAN MEZICK 

Following much hype and great 
expectations, pen technology is 
finally beginning to deliver on its 
promise of mobile, intuitive data 
entry. Ink standards and good ap- 
plications are helping to bring pen 
compuling into the mainstream, 


Jot Defines Electronic ink—110 


APPLICATIONS SOFTWARE 


Personal Databases 124 
BY MATT TRASK AND DON SORENSEN If you 
don't need the programmability of a high-end data- 
base, the new class of personal databases for 
Windows can do the job without all the hassle. 


ELECTRONIC PUBLISHING 


Acrobat vs. Common Ground 133 
BY STANFORD DIEHL The age of digital highways 
demands a standard for platform- and application- 
independent electronic documents. Adobe's Acrobat 
and No Hands Software's Common Ground deliver 
two unique solutions. 


NETWORKING 


Mac for Workgroups 137 
BY RAYMONDGA COTE Apple's Workgroup 
Server 95 sets a new performance standard for Macs 
and doubles the speed of AppleShare networking. 


VISUAL DEVELOPMENT TOOLS 


BASIC Windows Programming 141 
BY MICHAEL С. WIGGINS Wiggins finds the 

latest upgrades of CA-Realizer and Visual Basic vast 
improvements: powerful, fast, and easy to use, And 
VB's database engine is a real knockout, although it 
has a few quirks. 


WORD PROCESSING 


DOS Dilemma: Word or WordPerfect? 145 
BY SELINDA CHIQUOINE 6.0 of one, or half-dozen 
of another? Two DOS word processors launch new 
releases that are surprisingly similar. The choice 
boils down to one between features and simplicity. 


Talk to Your Computer 113 
BY WILLIAM S. MEISEL 

Voice technology can add another 
dimension to the human-computer 
interface. Speech recognition will 
let you tell your computer what to 
do, and let your computer convert 
spoken words into text. 


Voice Recognition over the 
Telephone— 114 


COVER PHOTOGRAPHY: SCOTT PARKER / AVIS STUDIO © 1993 


DATABASE DEVELOPMENT 


Integra VDB 151 
BY JON UDELL Coromandel’s Visual Database 
Builder is a powerful toolkit for building source- 
independent database applications using Visual С++ 
and Visual Basic, Udell uses Integra YDB to quickly 
build some applications under Windows. 


PROGRAMMING TOOLS 


Bounds Checker for Windows 159 
BY STEVE APIKI Nu-Mega’s debugging tool finds 
errors that other programs can’t. Apiki uses Bounds 
Checker to snag elusive memory related problems in 
two programs, but he discovers that Bounds Checker, 
too, has its limits. 


NOTEBOOKS 


Lab Report: 62 High-Power Notebooks 162 
Performance benchmarks, battery-life testing, 
and hands-on keyboard and screen evaluations 
find the best notebooks—from 25-MHz DOS 
systems to high-end Apple PowerBooks. 


The Best Windows Notebooks—164 
The Best Color Notebooks—166 
How We Tested—170 

Mac PowerBooks—174 

Notebook CPUs—178 

The Best DOS Notebooks—181 
How to Buy a Notebook—182 

Unix оп a Notebook—184 


The Best Desktop Replacement 
Notebooks—189 

Honorable Mentlons—190 
Dubious Achievements—190 


Under the Hood: 
Fractal Image 


look at how it works. 


PROGRAMMING TOOLS 


Beyond DOS: 


BY MARK J. MINASI New tools 
expand OS/2's popular REXX 
programming language. 


SOFTWARE 
DEVELOPMENT 


Some Assembly Required: 
Windows NT, 05/2, 


at the operating-system level is 
essential to developing OS/2 and 
Windows NT applications. 


GRAPHICS TECHNOLOGY 


Compression........ — .. 195 
BY LOUISA F. ANSON Ап inside 


The Visual Toolbox...... „....205 


and Debuggers ...............209 
BY MATT PIETREK Good support 


Pournelle: 
The State of Multimedia .....217 
BY JERRY POURNELLE ScriptX 


and other software could give 
multimedia the push it needs. 


Books & CD-ROMs: 

Hawking Returns ..............49 
BY HUGHES PACK AND OTHERS 
Essays from Stephen Hawking. 


Windows Internals, the Beatles on 
CD-ROM, and other selections. 


Commentary: 
Building Component 
Software .......... — 288 


BY JON UDELL From GUIs to 
distributed objects, component 
software is evolving rapidly. 


Editorial ..... T—— „10 
BY DENNIS ALLEN 


LAD es ooo gaai panor gestr a dg a 18 
High-speed modems, the EMF 
controversy, and more. 


READER SERVICE 

Editorial Index by Company 285 
Alphabetical Index to Advertisers 282 
Index to Advertisers by 

Product Category 24 
Inquiry Reply Cards: 282A 


BUYER'S GUIDE AT 


Mail Order 
Hardware/Software Showcuse 
Buyer's Mart 


PROGRAM LISTINGS 


From BIX: Join "listings/frombyte93" 
and select the appropriate subarea (i.e.. 
“oct93"). 


From the UUNET: itp to ftp.uu.net, log 
on as “anonymous.” and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories arranged 
by month. 

From the BY TE BBS at 1200-9600 bps: 


Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Quattro Pro for Windows .....23 


The new version of Borland's spread- 
sheet program has features designed for 
users just moving to Windows. Quattro 
Pro 5.0's enhancements include Improv- 
like data modeling, new graph types, 
and more than 360 (functions. 


I'll See Your Chip and Raise 

p | o C 
Cyrix has a new 486 pop-in upgrade 
chip for 386 machines. BYTE bench- 
marks show the processor could signifi- 
cantly jack up performance for DOS 
users. 


IBM's Ambra...................42 


Big Bluc makes a big change with its 
new line of lower-than-low-end PCs. 


Frame Puts on a New Face...46 


FrameMaker 4 lands on several plat- 
forms at once. Changes specific to the 
Windows version include new docu- 
ment-impon filters and the QuickAccess 
toolbar. 


Keeping Time on Your PC ....57 
Every DOS-based computer has a built- 
in clock—but it's not very precise. Here 
are some ways to turn your PC into a 
very accurate timekeeper, 


Talk to Your Computer ...... 113 


The Windows Sound System is one part 
of voice technology that lets you verbal- 
ly command your computer or convert 
the spoken word to computerized texL 


Personal Databases .........124 
A review of seven relatively low-cost 
database packages for Windows, each 
tailored to meet the needs of an individ- 
ual, a workgroup, or a small business. 


Acrobat vs. Common 
Ground..................... ERL 
Publishing packuges from Adobe and 
No Hands Software take two different 


approaches to creating electronic docu- 
ments, 


BASIC Windows 
Programming.................141 
What's the fastest way to develop a pro- 
fessional-looking Windows application 
without driving yourself crazy? CA- 
Realizer 2.0 and Visual Basic 3.0 offer 
vastly improved visual programming 
tools. 
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DOS Dilemma: Word or 
WordPerfect? ................145 


New releases of these two word proces- 
sors provide powerful features and a 
Windows-style interface without requir- 
ing Windows-style resources, 


Bounds Checker for 
Windows.................----- 159 


Nu-Mega's debugging tool tracks down 
errors no other Windows debugging tool 
сап, If you're a C developer, tormented 
by those mysterious bugs symptomatic 
of memory violations under Windows, 
you should check this one out. 


Lab Report: 62 High-Power 
Notebooks....................162 


What's the best notebook PC for run- 
ning DOS? For running Windows? Our 
exclusive tesis reveal the answers. 


05/2 


The Visual Toolbox ..........205 


Here's a tip on how to quickly build 
small OS/2 GUI applications: use a visu- 
al programming tool for the REXX lan- 
guage. HockWare's VisPro/REXX and 
Watcom's VX-REXX let you construct 
Workplace Shell applications using 
REXX and a few extra DLLs. 


Windows NT, 0S/2, and 
Debuggers....................209 
À developer of programming tools talks 
about the issues involved in debugging 
under OS/2, from address-space consid- 
erations to multithreaded processes. Un- 
derstanding debugger support in an op- 
erating system is essential to writing 
many types of tools and applications. 


Pournelle: The State of 
Multimedia ...................217 


The big news at Chaos Manor: Jerry is 
becoming fond of OS/2. He's not sure 
IBM knows how to market it, but in the 
course of migrating applications to OS/2 
2.1, he's learned they sure know how to 
support it. 


Frame Puts on a New Face...46 


The new version of the high-end, multi- 
platform publishing package has several 
features just for Mac users, including 
support for Publish/Subscribe, Quick- 
Time, and Apple Events. 


PDAs Arrive But Aren't Quite 
Here Yet ........ — M N 
Apple's Newton technology is impres- 
sive. It lays the foundation for a whole 
new style of portable communications 
device. But thc first PDAs fall short of 


matching the marketing hype surround- 
ing them. 


Ease of Use Is Relative .......89 


What's it like to use the new Mes- 
sagePad? Here's a first-hand report from 
BYTE editors who test-drove the first 
PDAs. 


Talk to Your Computer ......113 


Apple's PlainTalk, which lets a Mac un- 
derstand verbal commands, is one of the 
tcchnologies bringing speech recogni- 
tion into the mainstream. 


Acrobat vs. Common 


Two programs for the Mac take different 
approaches to assembling and distribut- 
ing electronic documents. 


Mac for Workgroups....... 137 


Apple’s new Workgroup Server 95 is a 
souped-up Quadra that's the fastest Mac 
yet and doubles the speed of AppleShare 
networking. 


Lab Report: 62 High-Power 
Notebooks. ...................102 


Our test team puts PowerBooks through 
benchmark and battery-life evaluations. 


Programming Tools Catch 
Memory Misuse ...............28 


Development packages from Centerline 
Software and Purify from Pure Software 
can help test programs for errors, such as 
code that refers to illegal parts of 
memory. 


Frame Puts on a New Face...46 


For Unix users, the new version of 
FramcMaker features several enhance- 
ments, including import/export through 
the X Clipboard utility and support for 
double-click file launching. 


Lab Report: 62 High-Power 
Notebooks.................... 162 


Our report looks at Tadpole's notebook 
and 486-based portables to find the best 
solution for taking Unix with you. 


Client/Server 


Integra VDB...................151 


Coromandel's Visual Database Builder 
is a set of tools that Jets you quickly сге- 
ate Windows database-oriented applica- 
tions, The kit comes with Integra, a sin- 
gle-user SQL engine that natively 
supports ODBC (Open Database Con- 
nectivity). 
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Pinnacle Micro introduces the first affordabl ОЧИ ТА Те л 
computers. The RCD-202 System comes сот ААЛИ ШЕ DTE ET LT EC UTE D D 
that allows you to produce data or audio СОКИ ШОС АИДА АШ ДД, 
to create your own CD's for low cost data dif TATRA ATUS S ZUM OTT 
disk for mass duplication. For more informa MIDS TIU RUD АША ОД: 


CD-ROM technology call: 
tI 553°7070 


Тгобетогк Owners: RCD and Pinnacle Micro are trademarks of Ріппосіе Micro, Inc. [ PINNACLE n 
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"Im even more attached to my PC, now that 


its attached to an AS/1007 L 


= 
=" 


A new world is opening up for PC users everywhere—thanks to the IBM AS/4007 


With an AS/400 as your server, you'll have access to the information you need to be 


more productive. Whether pur re running DOS, Windows", OS/2” or Apple's System 7, 
there's virtually no learning c | шш ап interface vou're already familiar 


me ith ShowCase™ VISTA, you can 
ab: se and view the results graphically. 


with. You can even use Novell 
query the ASA100 tegrated ab 


The AS/400 has the scaldl TOW às у you grow, With maximum main storage of a 
E T А 


whopping 512MB. Plus 20.08 | Le — n 


| 
industrial-strength systems Män е i data protection and more. 
For reliability. you M T | 
| sands of systems installed а id г Jearn eo how 
С ап AS/400 can make your Ё i l 2 never ened of, 


call your IBM representatiy e ог dial 
In Canada, call 1 800 465 123. 


‘The IBM AS/400 


k . vec Isnt Complicated. 
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[УТИ] Dennis Allen 


Who Vill Define the PDA? 


Apple has the 
Newton, but AT&T 
has the technology 


At the recent official rollout of Ap- 
ple’s Newton technology in Boston, I 
spoke to a couple of folks that were 
more than just a little excited about Apple’s new PDA 
(Personal Digital Assistant) (our coverage starts on page 
66). One was a doctor who had traveled from Long Island 
just to buy one of the first machines—an event for which 
he had waited six months. After seeing the real thing, 
however, he decided to go home Newtonless, saying 
there just wasn't enough memory in the MessagePad to 
do anything useful. Another fellow who wanted desper- 
ately to buy a Newton so that he could develop software 
for it, talked at length about the virtues of Apple’s gadget. 
He couldn’t buy one, though, because the price was too 
high. I asked him, “If someone gave you the money, 
would you buy one then?’’ He thought a moment and 
said, "No"' and that he would rather use the money to 
upgrade his desktop Mac first. That's the problem with the 
first PDAs—they stir the imagination but fail to deliver. 
The MessagePad, like its distant cousin, the Tandy 
Zoomer, has too little memory, and its communications 
ability falls short of being truly useful. 

Strangely, though, the Newton devices and other PDAs 
have succeeded in drawing attention to the Eo Personal 
Communicator. The Eo—developed with the assistance 
of AT&T—is much larger than true PDAs, and it doesn't 
have Apple's Intelligent Assistance software. In fact, 
compared to the Newton and the Zoomer, the Eo doesn't 
look like a PDA, and it doesn't try to be one—it’s the size 
of a notebook and costs between $2000 and $3000. 
Nonetheless, the Eo comes closer than the MessagePad or 
the Zoomer to fulfilling the promise of PDAs. 

Consider what the Eo offers. It has enough memory to 
do things. Because the Eo has enough memory, it doesn't 
have to put its Hobbit processor through hoops managing 
memory like the Newton does to its ARM (Advanced 
RISC machine) processor. Its extra memory and storage 
provides the capacity to handle multiple applications. 

Even more important is the Eo's communications abil- 
ity. It has real cellular phone support—not the gimmicked 
infrared “beaming’’ link offered on the Newton that so far 
works about as well as the original IBM PC Jr. wireless 
keyboard. (You do remember the IBM PC Jr., don't you?) 
With cellular phone support, your faxing and data com- 
munications become, well, portable. 
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It's the latter point that interests me most. Communi- 
cations is the essential link to making a portable com- 
puter worth carrying. If you remember the highly re- 
garded AT&T Safari laptop, you'll know that the Eo is not 
the company's first attempt at wireless mobile computing. 
To the contrary, AT&T has been at this for a very long 
time, and, frankly, I doubt that any company knows com- 
munications better than AT&T. 

So what about AT&T? It has tried to be a player in 
the computer arena before and failed— such as with the 
famed Unix-based 3B2 in the 1980s, for example. Now, 
AT&T seems to be headed in the right direction, and it's 
not happening by accident. 

First was the merger with NCR, the underrated com- 
puter giant. While IBM wavered with worries of how to 
keep its mainframe business alive, NCR dumped its main- 
frame business in favor of a microprocessor-based, multi- 
CPU file server strategy. Some may fault NCR with mak- 
ing the change prematurely, but few, if any, fault it for its 
vision. Add to that NCR’s point-of-sale and transaction- 
based knowledge, and NCR’s vision looks pretty good 
from any corporate viewpoint. Next, consider AT&T's re- 
cent deal with McCaw Cellular. If the deal goes through, 
AT&T’s stake in the cellular business will be bigger than 
Dallas. To put it another way, AT&T will virtually own 
mobile communications, per se, and PDA makers will 
be standing in line to make communications deals with 
AT&T. That puts AT&T in a very enviable position—and 
places it several steps ahead of the competition. 

My point is simple: AT&T is the company to watch. It 
has the technology (just think about all those Unix-based 
phone systems that run in overheated closets without er- 
rors), and it now has the breadth to make things happen. 

If you haven't seen the Eo yet, you ought to check it 
out. No, I'm not saying that the Eo is the ultimate PDA, 
and it doesn't really compete with the Newton. But the Eo 
is more of what a PDA ought to be than the Newton or the 
Zoomer—it has portable communications. 

The Eo also provides a glimpse of bigger things to 
come from one of the biggest companies in the world. If 
you have written off AT&T as a computer provider, it's 
time to rethink your position. Meanwhile, Apple has a for- 
midable foe in defining what a PDA ought to be. 


DENNIS ALLEN, EDITOR IN CHIEF 


PARADOX 


Universal Appeal 


The vote of confidence is in 


All over the world, Paradox® for 
Windows is winning awards as 
the best relational database. Why? 
Because for all its power, Paradox 
for Windows is incredibly easy 

to use. Whether you’re a novice, 

a power user, or a database devel- 
oper, Paradox for Windows helps 
you get your work done faster. 


You'll be amazed at 
what you can do 


Paradox’s graphical interface helps 
you access, modify, and present 


your data with unprecedented ease. 


Object Inspector™ menus make it 
easy to use all the capabilities 
of Paradox, without searching 


through layers of pull-down menus. 


What’s more, built-in productivity 
Experts” guide you every step of 


the way. You can build forms and 
reports instantly, link informa- 
tion from Paradox and dBASE* 
tables, or build multi-table 
queries automatically. 

And Paradox makes it easier 
than ever to create custom 
Windows business solutions that 
are graphical, powerful, and easy. 


The easiest to use relational 
database for a// users 


Whether you're building custom 
applications, managing orders, 
tracking inventory, mailing to cus- 


FOR WINDOWS 


puo Horie chu perp make ганг 


| 


90-day, money-back guarantee! 


See your dealer or call now, 


tomer lists, or linking to corporate | -§00-336-6464, ext. 7351 


data, Paradox’s unique combina- 
tion of power and ease gets your 
job done fast! 

Get Paradox for Windows today. 
You'll see why people everywhere 
find it so appealing. 


In Canada call, 1-800-461-3327 


Borland 


Power made easy 


Copyright © 1993 Borland Intemational, Inc. All rights reserved. All Borland product names are trademarks of Borland Intemational, Inc. PC Magazine, Editors’ Cholce Award, Paradox for Windows 1.0, May 11, 1993; 
Ziff-Davis Europe, Technical Excellence Award, Paradox for Windows 1.0, 1993; Ziff-Davis Europe, Software Excellence Award for Databases, Paradox for Windows 1.0, 1993; PC World, Best Database, Paradox for 
Windows 1.0, 1993; PC Magazine, U,K., Editors’ Choice Award, Paradox for Windows 1.0, July 1993, Offer good in the United States and Canada only. Ali prices in U.S. dollars. Dealer prices may vary. ВІ 5906 
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THIS SHOULD GIVE Yo U B 
Or WHy WE CREATED А 


he image you see over there 


Laser printers were built to help 


started out attached to the im- put an end to all of that. They can 


age you see over here, But as it print 11 x 17 pages in a single pass. 


made its way to the printcr, the com- 


They come with up to three paper 
puter it was crcated on recognized a 
problem: 11 x 17 pages can't fit on 


8¥2x 11 paper. 


CONNECTIVITY 
OPTIONS 


COMPAQ PAGEMARQ Printers 
can be directly connected into 
the following environments: 
NetWare, EtherTalk, Local- 
Talk, LAN Manager, LAN Server, 
Windows NT, and TCP/IP 
(including Sun, HP SCO, ІВМ, 
DEC and Ірі compatible hosts). 


And so, out came the 
electronic scissors. 

Now, if you’re like a 
lot of people, you know 
all about this routine. 


And you know how it feels to walk 


into a meeting with a presention 


that contains hours of blood, sweat 
and tears, and a big fat strip of tape 
going right down the middle of it. 
Enough said. 


COMPAQ PAGEMARQ Network 


* This uer vice, prosided by C. 


Support fer f: Ver detaili. C 1993 Compaq Comput C ton All Rights Reversed COMPAQ Корте] 
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are trademarks of Compaq Computer Corporasoan. 


trays, which lets you switch between 
paper sizes without leaving your 
desk, so you don't have to pull onc 
paper tray out and replace it with 


another, only to have your neighbor 
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I A PRETTY GOOD IDEA 
I 11x17 LASER PRINTER. 


repeat the process two minutes later. Font Modules, or you can add an in- 

They hold up to 1,500 sheets of pa- ternal 60-MB Hard Drive. 

per. And for people whose design All of which print with razor-sharp 

ambitions extend beyond Helvetica ^ clarity thanks to the 800 x 400 dpi- 
high-resolution mode. 


Of course, both the COMPAQ 


==... 


4 A typographers dream, these 

PAGEMARQ Laser Printers are fully printers can store 1500 fonts. 
Of course, not all of us dream 

backed by CompaqCare, our exten- about type. In which case, the 
35 fonts that come standard 


sive service and support program. are more than adequate. 


Which includes a one-year, on-site" 
limited warranty as well as unlimited 


toll-free telephone support. All at no —  ,,,,. Internal FAX Modem 


and you can turn your PC into 


additional charge whatsoever. a personal fax machine. One 


“COMPAQ PAG 3 "AR on that will send and receive true 
—— If you're interested in learning 44be PostScript quality foxes 
in any size up to Hx 17. 


Bold, PAGEMARQ Printers offer more, just call us at 1-800-345-1518 
two ways to expand your type library, іп either the U.S. or Canada. 
eliminating the need to continually We'll show you how to keep big 


download from your computer. You ideas in one piece. At least until your 


can add 1- and 2-MB Programmable | client sees them. COMPAQ. 
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Weapon of 
choice. 


Lus 1 


The HP100LX pum PC keeps 
youin touch wherever you go. 


It packs cutting-edge computing and 
communications features. All wrapped 
up in a sleek 1l-ounce package. Includ- 
ing one-key access to: 


foa] cc Mail Mobilethe market- 
бе leading e-mail software. 
Today's new card modems fit neatly 
into our PCMCIA 2.0 slot, connecting 
you to your corporate or office e-mail 
systems. Talk about portable com- 
munications! This e-mail solution fits 
right in your pocket. 

P = б Take most of your office with 
S=} you. Built-in MS-DOS’ 50 
means you can run optional PC soft- 


ware, such as Quicken, Microsoft* 
Project Manager and ACT! No other 
palmtop comes close. 


With equal ease, you can create cus- 
tom databases. Апа sort through a 
list of customer billing profiles or 
your favorite restaurants. 


EFT Even when youre on top of 
QA the world, our appointment 
book keeps you on top of your 
schedule. With week- and month-at- 
a-glance. You dont miss a thing. 
12: Keep running numbers on 
Ein егип. Опе touch brings up 
Lotus* 1-2-3; Rel. 24. Youre in spread- 
sheet heaven! 


The features keep coming. Like note- 


taker to capture ideas. Powerful 
analysis on the HP financial calcula- 
tor. Flexible phone book. Апа much, 
much more. 


For more information and the name 
of your nearest HP 100LX dealer, call 
us at 1-800-443-1254, Dept. 785. Then 
hit the road armed with all the right 
answers. 


ГД] PackanD 


се Mas Моше ı4 а US. trademark of ccc Mad, a wheby owned tubsdhary of Lotus 
Oevelopmert Corpormpon. Microsoft and MS-DOS are U S. registered trademarks od 
Microsoft Corporation Lotus and 1-2-3 are US. requitered trademarks сі Lotus 
Development Corporstbon. 1993 Heederi-Packerd Company РОТІЗЕ7А 
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If patience is a virtue, it would be 
tough to find anyone more virtuous 
than a 386 user. 

Of course, you're not waiting to be 
canonized. You just want to get your 
spreadsheet crunched, printed and 


Fortunately, theres a smarter alternative 


| Intel Cyrix 486| to the downward migration path pictured 
Pane performance i386 Upgrade o t 


above. It's called the 386-to-486 Upgrade 
: " And ir | 
EUER EE Microprocessor.” And it’s only available from 
Designer 1] Lox | 26 | Cyrix; the smarter microprocessor company. 
It’s smarter because it's the only single- 


e-mailed before your bosss boss calls, 7*"e«Gr38&:3485Upgak — — chip upgrade solution of its kind. And as 
А . Microprocessor delivers application performance : 
you looking for it. that's twice as fast. And that's twice as тап. — Such, the most cost-conscious way to replace 


Now if you had a 486, you wouldnt have this the pedestrian 386 computer you have, with the searing 
problem. But all that wishful thinking goes out the 486 power you want. 
window when you consider the double-knots on Our upgrade chip acts just like а 486, and with good 
your company’s purse strings. reason. It has Clock Doubling, a 1K on-chip cache 


©1993 Cyrix Corporation. Cyrix is a registered trademark, and Сутіх insicad is a trademark of Cyrix Corporation 


and enhanced Cx486 technology. 
Which means it delivers twice the 
application performance, and 100 

= percentcompat- 


even the stingiest bean counters. 
Every Cyrix upgrade chip 

comes with the reassurance of a 

limited lifetime warranty, toll-free 


ibility with all o! telephone support, and a money- 
provided to pull out your 386DX chip (16, 20, and 25 MHz versions 
your software. only at the moment), and plug our Cyrix Upgrade Microprocessor back guarantee. 
Like DOS into the empty sochet. Then get ready for screaming 486 power. So do the smart thing. 
Windows and OS/2. Even Windows NT. It’s also Call us directly at 1-800-46-CYRIX. Quick. Before 


certified software compatible in Novell, Banyan and your old 386 computer inadvertently takes flight. 


Lan Manager nodes. Р 
Cyrîx instead 


What's more, it's easy to install (it takes all of 15 min- 
utes), and costs under $400. So it's also easy to justify to 


All other brand or product names are rrademarks ot registered trademarks of their respective holders. 
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High-Speed Modems 


Your Lab Report on modems was superb 
(^ V.32 or Better: 69 Modems,” July). 

I noticed you forgot to men- 
tion one thing: purchase from 
a reliable source. My fax mo- | 
dem broke two months after 1 | 
purchased it. It took the manu- 
facturer eight months to return 
my modem, and the reseller 
claimed that the 30-day war- | 
ranty was past. The repaired 
modem failed in less than two 
weeks. The modem manufac- 
turer has since gone out of busi- 
ness. Nobody will claim liability. 

Ricardo Landrau 
Carolina, Puerto Rico 


With regard to your article on modems, 
nowhere could I find reference to the type 
of line service available. Most "real" 
modems can operate in programmed mode 
or permissive mode. 

Your article talks about the most com- 
mon problem in analog communications: 
the local loop. How do you ensure that 
your signal reaches the central office at 
the optimum signal level of —12 decibels 
above | milliwatt? Permissive operation 
means that the modem transmits at either 
—9 ог -10 dBm. Programmable units can 
vary their transmission level such that the 
signal reaches the central office at the op- 
timum level. This ensures that A/D con- 
verters in the central office handle the sig- 
nal in an optimum manner. 

Your failure to even mention this feature 
is not acceptable. 

Calvin E. Reames Jr. 
Boyds, MD 


You are right in noting our testing fo- 
cused exclusively on two-wire dial-up 
configurations. This is by far the most 
common application of these modems, 
though many of these modems can also 
be used in two- and four-wire leased-line 
configurations for special applications 
like networking automated teller ma- 
chines and remote data acquisition 

tasks. Thanks for your feedback.— Eds. 


Conspiracy Theories 


Paul Saffo's Commentary on dangerous 
EMF (electromagnetic field) emissions 
from CRTs (“A Conspiracy of Silence," 
July) really revved me up. The U.S. takes 
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so much pride in being humanity’s cru- 
sader. It’s really a shame that the same 
government has to wait for its own citi- 
zens to become sick and even die before 
any action is taken. 

I doubt that EMF radiation 
will be regulated any time soon, 
unless more scientists and health 
officials get involved and raise 
public awareness. 

Pau! Bourmatnov Jr. 
Tappan, NY 


Would you please refrain from 
giving space to ecocrazies like 
Paul Saffo. His Commentary is 
a complete piece of rubbish. He has no 
idea what he is talking about and has no 
concept of statistical relevance. 
David L. Hanson 
Naperville, IL 


For more information on EMF: 


Becker, Robert O. Cross Currents: The 
Perils of Electropollution, the Promise 
of Electromedicine. New York: J. P. 
Tarcher, 1991. 

Foster, Kenneth R., David E. 
Bernstein, and Peter Hu- 
ber, eds. Phantom Risk— 
Scientific Inference and the 
Laws. Cambridge, МА: 

MIT Press, 1993. 

Microwave News/VDT 
News, New York, (212) 
517-2800. 

NUTEK (for information on 
government labeling in 
Scandinavia), +46 8 681 
91 00; fax +46 8 681 95 85. 

— Paul Saffo 


Pournelle's Inferno 


I can't thank you enough for bringing me 
Jerry Pournelle’s column every month. As 
a Mac user, it often distresses me to see 
the meager percentage of shelf space de- 
voted to Mac software in stores. But all it 
lakes is one look at Jerry's monthly Dan- 
teish descent into the hoary netherworld 
of PC hardware incompatibilities, soft- 
ware incompatibilities, EMM configura- 
tions, aborted installation attempts, and 
cryptic modifications to SYSTEM.INI, 
AUTOEXEC.BAT, and CONFIG.SYS to 
realize what a bargain my Mac is. 
John Arft 
San Antonio, TX 


Jerry's article on whether to go to MS- 
DOS 6 or not (*The DOS 6 Question," 
July) exemplifies the attitude of most PC 
magazines, and it's costing the industry 


| and business millions. 


Jerry's preferred solution is DOS 5, 
QEMM, and WinStore. Sure, spending the 
extra $300 is no problem if you're a single 
user. But what about business installations 
with 500 or more machines? MS-DOS 6 
gives you the $300 solution for $30 (with 
bulk licensing). On 500 machines, that's a 
$150,000 solution for $15,000. And the 
savings are much higher because you also 
get backup in MS-DOS 6. 

I'm moving my organization to MS- 
DOS 6 ASAP, not because it is something 
brilliantly new, but because it gives the 
best value for the money. 

A very large chunk of sales go into or- 
ganizations that manage more than five or 
10 machines. Your recommendations 
should take that into account. 

Stephen Norton 
Victoria, British Columbia, Canada 


I said that I wouldn't quarrel with those 


| who like MS-DOS 6, and I won't; on that 


scale, it makes a great deal of 
sense. In my case, where my 
time and work have a value 
that's largely compared to the 
cost of computers and soft- 
ware, I have a different solu- 
tion. Incidentally, by the time 
this comes out, they may have 
fixed some of the MS-DOS 6 
compression difficulties; but it 
still doesn't make optimum 
use of fragmented disk space, 
as Stacker does. If I couldn't use hard- 
ware solutions for file compression, I'd 
use Stacker.— Jerry Pournelle 


Fixes 


In the August What's New section, the 
telephone number for Laptop Solutions 
was incorrect. The correct number is (713) 
789-0878. 


The correct phone number for information 
on Hewlett-Packard's OmniBook 300 
(News& Views, July) is wein 443-1254. m 
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Something big is happening. 

Its called CD-ROM. And it’s the 
only way to handle the tons of in- 
formation you need these days-with- 
out filling up your hard drive. 

And since a development sys- 
tem can now fit on a single disc, 
that’s where we put the Microsoft" 
Visual C++” development system 
for Windows" and Windows МТ.” 


It comes with over 8,000 pages 


of our Books Online. And fora 


limited time, it also comes with a pre- 


paid coupon for a double-speed, 
Windows NT -compatible Chinon" 
CD-ROM 535 Series drive, featur- 
ing an average access time of 250 ms. 

Better yet, when you get this 
package, you savc a bundle. Which 
is to say 5200" at the very least. 

Sce your local reseller today and 
ask about our remarkable offer. 
Itll make your life easier. And richer. 


Microsoft 


Making it easier 
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bs a free memory manager may not be a bargain—especially if 
it cant give you all the memory you need. 


Introducing QEMM 7 
The Memory anos Worth Paying For 


The newest version of the Quarterdeck Expanded Memory Manager 
(QEMM} version 7 once again is extremely innovative in using the 
critical area between 640K and 1024K. It finds space for more TSRs 
and drivers in this area than anyone thought possible. It optimizes this 
area, taking into account the many drivers that need more memory at 
start-up than when running; instantly calculating millions of possible 
memory configurations to find still more memory for your programs 
to use. And it treats the rest of memory as a giant pool to instantly 
fulfill the needs of all of your programs—whether they use extended 
or expanded memory. Whether your PC has 1 megabyte or 16 you can 
benefit from new QEMM 7 


Instant Riches 


What does more memory mean in a practical sense? It means that 
your DOS and MS Windows programs run 
faster, smoother and more reliably. It means 
you can continue to add valuable utilities 
drivers TSRs and new capabilities to your 
PC. Whether it workhorse drivers like 


LAN utilities and fax drivers; productivity- «ЕЭ 
enhancers like disk caches and disk compressors; umm 
or fun and exciting capabilities like sound boards, CD ROM drivers, 
graphics tablets etc. The better your memory is managed, the more 
versatility and flexibility your PC has. QEMM 7 lets you have it all 
without fear of 'out of memory' messages or crashes. 


DOS. ШЫ — Te e 


amt‏ ا 


200K 300K 400K 500K 600K 


We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM 
7 runs away from all of them. See details oí test conditions listed below. 


DOS 6 Giveth; DOS 6 Taketh Away 


The best feature of new DOS 6 is the stable of utilities it includes. 
Trouble is they all eat up memory. DoubleSpace file compression 
needs 43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs 
28K and even Undelete takes 10-14K as a resident s | 
program. Using Microsofts free memory utility, 
MemMaker, you could easily end up with a net loss 
of available ‘conventional’ memory in DOS 6. 


New QEMM 7 takes the best of the new DOS 6 
features into account, finding ways to give you more 
free memory for your program while taking full 
advantage of DOS 6. One new QEMM 7 feature, 
DOS-Up moves the DOS 6 kernel, its data and 
resources to memory above 640K (this feature also 
works with DOS 3-5) freeing 770K. Another new 
QEMM 7 feature, Stealth DoubleSpace, frees 40K of 
the memory addresses used by DoubleSpace and 
makes them available for other drivers and TSRs. 
Both features ensure that the all-important memory 
below 640K is free for your programs. And QEMM 7% seemingly 
small feature of supporting multiple configurations gives you the flex- 
ibility and ease of setup that you expect. (MemMaker doesn't work 
well with this important DOS 6 feature) Thats why it makes more 
sense than ever to put your money on the best memory manager. 


Page Frame: the Key to Your Future 


There’ been a lot of talk about our patent-pending Stealth technology. 
Jealous talk, mostly. Because nobody else can touch its performance. 
Our Stealth ROM feature, pioneered in QEMM 6, frees 48-П5К of 
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace 
feature, described above, frees another 40K. And as you might imag- 
ine, theres more to come. 


| E ;HOICE a No 
Prior versions of QEMM won just about 
every competition in sight, as well as 
remaining the #1 best-selling memory 
manager 5 years straight. 


The key to Stealth is its use of a There's lots more to QEMM 7: 
64K reserved area above 640K called | • Tuned for MS Windows 
. the page frame. Besides being used |" HOO ta Vican velie 
by Stealth, the page frame is used |. x ipii 
by Lotus 1-2-3 r2.x for larger * Pentium Support 
~ spreadsheets and WordPerfect x | ° Laptop suspend/resume support 
for larger documents, DESQview for |. xa E adapters 
multitasking, Novell Netware [BM | « Fine tuning tools for power users 
LAN Server and DECnet for reduc- | • 32-bitarchitecture for speed 
ing the network driver memory foot- | * Enhanced compatibility in response 
print, plus games like Wing of users: 
Commander, Car and Driver, Ultima Detects adapter RAM and ROM 
Underworld II, Wolfenstein and - Vn md 
others for fast action. M DMA access into 
та! ш е араа You sacrifice all this 
a Supports Shadow RAM 
», when you turn off the wii citi 
page frame (which 


other memory managers do to maximize available 
memory above 640K). Its this use of the page frame by 
Stealth that lets you set up your PC with a mouse, 

CD ROM, sound board, a network such as Novell 
NetWare, reserve 8-24K of extra memory for optimal 
MS Windows performance, use all of DOS 65 
memory-hungry utilities and still have more than 
630K available for your programs. (Compared to DOS 
65 527K available in the same configuration, after 
using MemMaker). 


Ensier to use for Novices 
More Power for Experts; More Memory for All 


Our seventh-generation thoroughbred QEMM has improved ease-of- 
use, with Express Install and Help features. And for power users 
Advanced Install and editable parameters and troubleshooting hints. 
And QEMM 7 comes with Manifest, the award-winning memory 
analyzer—enhanced for more flexibility with Pentium testing, laptop 
battery reporting, network analysis and editable configuration files. 
The new and ever more exciting capabilities coming to your PC 
will all compete for memory with your favorite applications, TSRs 
and drivers. And that makes QEMM 7 the front runner in your efforts 
to get get the best performance out of your PC today—and tomorrow. 


Quarterdeck Office edi 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 


Quarterdeck International Ltd, B.LM. House, Crofton Terrace, Dun Laoghaire Co. ЫШ o Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
QEMM Users: upgrades are available from deal 


You can also buy direct from Quarterdeck. Call (800) 354-3222 ext. 1D7 and ask about our special Game Pack offer with your upgrade! 
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High Stakes for 
High-Speed Ethernet 


Two sides couldn’t agree. Now, the battle lines are drawn in the 100-Mbps Ethernet 
showdown, and the market will decide the winner. 


DAVE ANDREWS 


Wu go your way, and ГЇЇ go mine. And may the better high-speed Ethernet net- 
working standard win. That’s the position many networking companies are taking in 
the high-stakes, 100-Mbps Ethernet competition. This is happening because the high- 
speed study group of the IEEE 802.3 committee, which is the official gatekeeper of 
the Ethernet standard, decided in July after months of vigorous debate to proceed with 
two separate and competing proposals. 

The 100BaseVG proposal, based on technology originally developed at AT&T 
and Hewlett-Packard, is under the guidance of the 802.12 committee. This proposal 
preserves the Ethernet frame but discards traditional Ethernet’s CSMA/CD data- 
transmission technique for a demand priority method that proponents say better 
serves time-sensitive applications like full-motion video. A second proposal is sup- 
ported by 17 companies, including Synoptics Communications, 3Com, Grand Junc- 
tion Networks, and Sun Microsystems. It preserves CSMA/CD and mates it to the FDDI 


Progress Toward the ANSI TP-PMD Standard 


MLT3 chosen 


ANSI X3T9.5 
working group 
adopts single 
STP/UTP 
solution 


| 


ANSI X3T9.5 

working group Single STP/UTP 
begins solution proposed 
evaluation | 


Stream Cipher 
Scrambling 
Scheme chosen 


22 BYTE OCTOBER 1993 


2.0-V transmit 
level chosen 


(Fiber Distributed Data Inter- 
face) physical-medium-depen- 
dent layer. Proponents of the 
second proposal (which is now 
in the 802.14 committee) ar- 
gue that its fast Ethernet solu- 
tion will let developers quickly 
come to market with low-cost 
100-Mbps networking prod- 
ucts. The two sides could not 
agree on how to proceed. Now 
the market will decide which 
technique it favors. 

Both 100-Mbps schemes 
will require changes to your 
adapter cards and hubs. Both 
preserve different parts of the 
traditional 10-Mbps Ethernet 
specification. But neither one 
will likely reach the draft stage 
until 1994. (For more infor- 
mation on 100-Mbps propos- 
als, see "Pumping Up Ether- 
net," August BYTE.) 

Standardization can take 
years—an eternity in this busi- 
ness—which is why numerous 
companies are introducing pre- 
standard 100-Mbps NICs (net- 
work interface cards) and hubs. 
Customers who run data-in- 
tensive CAD, desktop publish- 
ing, and other applications and 
don't want to deal with the 
added complexities of imple- 
menting 100-Mbps FDDI over 
copper wiring can’t afford to 
wait months for a formal stan- 
dard. “Our customers have an 
extreme need to send a lot of 
data back and forth,” says Neil 
Mehta, president and CEO of 
Fremont, California—based Mi- 
croAccess, which already sells 
100-Mbps Ethernet hubs and 
$399 16-bit ISA cards. “Our 
philosophy is to give them 
what they want now.” 

The lengthy standardization 


20+ vendors 
demonstrate 
FDDI over UTP 
interoperability at 
the Interop show 
in August 1993 


1993 


process is equally incompat- 
ible with companies that are 
funded by venture capitalists. 
“The cycle time is much longer 
than a commercial enterprise 
can usually tolerate, especially 
a start-up company," says Jack 
Moses, who is vice president 
of marketing at Grand Junction 
(Union City, CA). "When the 
[802.14] standard is done, we'll 
make our products compatible 
with it." 

In the networking world, the 
shipping of prestandard prod- 
ucts has numerous precedents. 
The FDDI-UTP (unshielded 
twisted-pair) standard for im- 
plementing FDDI over UTP 
and shielded copper wires is 
only now inching toward fi- 
nalization (see the figure). Yet 
Crescendo Communications 
(Sunnyvale, CA) has been ship- 
ping 100-Mbps FDDI-UTP 
hubs and $995 adapter cards 
since January 1992. Jayshree 
Ullal, vice president of mar- 
keting, says that when the stan- 
dard is final, Crescendo will 
upgrade its adapters and hubs. 


The Race Is On 

Grand Junction's FastSwitch 
10/100 ($7250, expected to 
ship by the end of the year) is 
an SNMP-manageable work- 
group switching hub that pro- 
vides two switched 100-Mbps 
Ethernet ports for servers and 
24 private 10-Mbps Ethernet 
ports. The company will com- 
plement its affordable hub with 
its FastNIC 100-Mbps EISA 
card, which at $395 is about 
four times as expensive as a 
low-end 16-bit Ethernet card 
while offering roughly 10 times 
the performance. 

As for the 100BaseVG pro- 
posal, you can expect compa- 
nies like Kalpana, HP, AT&T 
Microelectronics, Proteon, 
Ungermann-Bass, and Accton 
Technology to begin shipping 
products in 1994, 


Down the Road 

What's a network administrator 
to do? Todd Dagres, director 
of data communications at 
Boston-based Yankee Group, 
advises you to determine what 
your requirements are going to 
be five years from now. Make 
sure your hub vendors can sup- 


port the various emerging 
schemes, like switched and fast 
Ethernet, FDDI, ATM (Asyn- 
chronous Transfer Mode), and 
beyond. Companies like 3Com 
and Cabletron recently outlined 
broad strategies encompassing 
networking connectivity and 
management solutions de- 
signed to bring their customers 
into the twenty-first century. 

But unless you really need 
100-Mbps performance now, 
you probably want to wait a 
year, according to Dagres. “Pd 
say if you can wait a year, 
you're going to have a bonan- 
za of choices." With Interna- 
tional Data estimating that the 
number of worldwide Ethernet 
installations will double from 
20 million in 1992 to over 40 
million by 1995, the competi- 
tion is sure to be fierce. 


in 1994. 


SPREADSHEETS 


Down to the Wire 


2,000,000 


Data-Grade тр 
Volce-G 
e. Shlelded Dei UTP 
1996 


Along with different medium access and physical layers, the various 100-Mbps 
network schemes support differing types of wires. The main difference between 
Volce-Grade (Category 3) and Data-Grade [Category 5) copper wire is in 
resistance to crosstalk, or unwanted signals that interfere with a wire's signal. 
Category 5 cable has a higher resistance to crosstalk than Category 3 cable 
does. The FDDI-UTP and Grand Junction fast Ethernet proposals work over 
Category 5 UTP and shielded TP. The 100BaseVG proposa! works over those two 
wire types and Category 3. However, Santa Clara-based 3Com says it will гой 
out a family of CSMA/CD-based 100-Mbps Ethernet products for afl cable types 


Quattro Profor 


Windows Pulls Ahead 


E... Quattro Pro 5.0 for Windows 
packs enough new features to drive users to dis- 
traction. You'd expect features like the new Sce- 
nario Manager, help facilities, and @ functions, 
given the strength of Lotus 1-2-3 release 4.0 for 
Windows and Microsoft's forthcoming Excel 
5.0 for Windows. Other features, like the Im- 
prov-like Data Modeling Desktop, might sur- 
prise you. Whatever the case, QP5W moves, 
temporarily at least, into the lead in the Win- 
dows spreadsheet feature wars. 


News for Beginners 
One type of customer that spreadsheet vendors 
are competing for is the new user moving from 
a DOS spreadsheet to Windows. Conventional 
wisdom is that if you have the easiest spread- 
sheet to use, beginners will 
choose your spreadsheet 
over the others. QP5W 
(Borland has brought the 


QUATTRO PRO 5.0 FOR WINDOWS 


* Lotus Improv-like Data Modeling Desktop 


ject Help and Function Help, Interactive Tutors, 
and Experts. 

In QP5W, if you're not sure about the pur- 
pose of an object (e.g., a cell, a notebook page, 
or any other spreadsheet control), you can place 
the cursor on that object, hold down the Control 
key, and click on the right mouse button. А box 
of text appears to explain the object. Along with 
this Object Help feature, Borland's Interactive 
Tutors offer more than 20 short on-line lessons 
in how to use various features. For those who 
don't want to learn how to use the spreadsheet 
but just want to get something done quickly, 
Experts might prove liberating. An Expert is a 
canned procedure for building a graph, creat- 
ing scenarios, and consolidating spreadsheets. 


Subtle Changes 

QP5W offers nifty changes 
at the most fundamental 
levels. For example, the 


Windows version's num- 
bering conventions in line 
with the new DOS ver- 
sion) tries to make life 
easy for new spreadsheet 
users, as well as seasoned 
pros, through its context- 
sensitive help facility, Ob- 


* 10 new graph types 
* Control + Right Click Object Help 


* Intelligent graphing 
* Multiuser computing 


* Consolidation Manager merges disparate 


3-D worksheets 
* More than 360 @functions 


automatic graphing capa- 
bility that’s standard in 
spreadsheets is intelligent 
in QP5W. The software 
evaluates the size of a se- 
lected cell block and the 
types of entries in the 
block and draws a graph 


OCTOBER 1993 BYTE 23 


li LE your server eats up all 


hie 

| etServer LM and LE. 
= x: E E E unn just two new servers, 

_ — were introducing a profound 
improvement in the way you 

E monitor and manage them. 
‘Continuous Assistan 

E put server Parlement 


- monitor and manage your net- 
- — work servers from a single 
-  eonsole- either locally or remotely. 
o Soyour server stays up and 
— — ruming Not you. 

= What's more, you can quickly 
diagnose and ште problems 
with its intuitive 


interface and troubleshooting 
tools. And the HP Support Assis- 
tant, a CD-ROM-based library, is 
included to provide lots of valu- 
able technical information. 
Maximum Uptime. 

These new HP NetServers lead 
the pack in reliability. RAID-based 
disk arrays on the LM provide 
advanced fault tolerance. And, 
thanks to our hot-swap capabili- 
ties, you can now replace an 
internal drive without bringing 
the server- or your network- down. 
The array will also automatically 
rebuild data on a failed drive. And 
for maximum protection, the LM 
even supports Error Correcting 
Code memory. In fact, the more 
critical your data, the more criti- 
cal these servers become. 
Investment Protection. 
With technology 


changing 
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faster than the weather, youll be 
happy to know that HPS NetServers 
are designed to keep pace. And 
keep your investment protected. 
Both the LE and LM fit smoothly 
into multivendor environments. 
The LE is the ideal entry-level 
server. Upgradable to the future 
Intel OverDrive Pentium’ technol- 
ogy-based processor, it provides 
affordability, exceptional serv- 
iceability and future scalability. 


Built to meet the full demands of 
the Pentium processor, the LM 
will also support dual symmetric 
multiprocessing. Its Power 
Cabinet allows room for expan- 
sion with nine front-accessible 
mass storage shelves, eight 
expansion slots and maximum 
memory capacity of 384 MB. 

HP Service and Network 
Expertise. 

All this is backed by HP's com- 
plete range of support services. 
And by HP's 20-- years of network 


HP NetServer LM 


your time, you need an assistant. 


systems experience. You can 
choose support from HP directly, 
or from your local authorized HP 
dealer. HP NetServers come 
standard with a three-year, on- 
site limited warranty. And a host 
of 24-hour at-your-service 
support programs, such as our 
fax information retrieval service, 


e 60-MHz Intel Pentium" processor, 33-MHz Intel 486 DX and 66-МН Intel 486 - 
DX2 processors 


e Support for dual Pentium symmetric multiprocessing 

e High fault tolerance with internal RAID disk array option (RAID 0, 1,.5, 6) 
e 16-MB standard RAM, 384-MB maximum memory, ECC memory support | 
e 128-KB and 256-KB external cache 


automated phone support and x же ‘ 
dlaetranic bulletin boar d service, A mam! aoe 3.5" floppy disk drive standard, maximum 8-GB 
eRe пн сау • 8 EISA-2 with Enhanced Master Burst bus-master I/O slots 

ME coc Н ° Integrated Fast SCSI-2, IDE and video controllers 

If all this sounds good, call ° HP NetServer Assistant software included 

1-800-964-1566. • 3-year on-site, next-business-day limited warranty 


Well be happy to provide you with a usted and certified iir me. 
fast assistance. And, chances are, SUAE on major network operating systems 


without the HP NetServer LM or 
LE, that's exactly what you need. 


e 33-MHz Intel 486 SX, 33-MHz Intel 486 DX and 66-MHz Intel 486 DX2 processors 

e Upgradable to Intel OverDrive Pentium technology-based processor when available 
and e 4-MB and 8-MB standard RAM, 128-MB maximum memory 

e 256-KB external cache 


e 4 mass storage shelves, 3.5" floppy disk drive standard, maximum 3-GB internal 
storage 
e Б EISA bus-master I/O slots 


* Integrated Fast SCSI-2, IDE and video controllers 

e HP NetServer Assistant software available as an option 

* 3-year on-site, next-business-day limited warranty 

e Tested and certifled on major network operating systems 


Easy-to-use centralized management based on HP OpenView's leading network 
management environment allowing multiple servers in multiple sites to be managed 
from a single graphical map. 

Problem identification and resolution tools including diagnostics, configuration 
information (whether the network operating system is up or down), disk capacity 
planning and technical information via a CD-ROM-based library. 

Remote management capabilities allow administrators to use the same tools 
whether at their local console or a remote PC. 

ppa architecture facilitates adding specialized third-party or HP management 
utilities. 


"иа аа prii Баа gei tics 485/23DX processor, 1 16MB RAM and 535-MD SCSI hard drive "775 и price E 
HP NetServer LE өүү eer рена RAN int etu hard drive. x 
Pentium and the дйн inside logo trademarks of Intel Corporation. © 1903 Hewlett-Packard Company =" 
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using the graph type most ap- 
propriate to the selected data. 
The same graphing tool in 
QP5W might draw а bar chart 


Active Block A:C5.. C5 


The object inspector for a selected 
spreadsheet block offers quick access 
to settings that affect the appearance 
of the cells and the data they contain. 
Through its Object Help and Function 
Help, Interactive Tutors, and Experts, 
Quattro Pro makes ЇЇ easy to do things. 


for one data set and a pie graph 
for another set. 

Once you have created a 
graph, you can call on a fea- 
ture called Analytical Graphs. 
Here, QP5W automatically cal- 
culates a moving average, ex- 
ponential fit, linear fit, or ag- 
gregation of a data series and 
graphs the result. This means 
you don't need to perform an- 
alytical calculations in the 
spreadsheet to plot statistical 
projections of your data = 
series. Analytical Graphs 
don't return their calcu- Ё 


but they enable users 
without a statistics back- 
ground to produce visu- 
ally impressive reports. 

You might overlook [5 
one of QP5W's most 88 
generally useful im- 
provements: А$ you type 
an G function for use in 
a formula, a function 
template appears at the 
bottom-left corner of the 
display, identifying the 
function's syntax. If the func- 
tion requires multiple argu- 
ments, the template shows each 
argument highlighted in turn 
as you create the formula. 
What's more, QP5W highlights 
unmatched parentheses and 
macro command braces, so you 
spend less time tracking down 
these common errors. 
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Once you've built formulas, 
you might decide to compile 
them. This concept has been 
around for years in stand-alone 
products like Frontline Sys- 
tems’ 3-2-1 Blastoff, but it has 
not been built into a spread- 
sheet package. An on-line Ex- 
pert can help decide whether 
you'll get an advantage from 
compiling the formulas. If the 
answer is yes, compiling can 
significantly reduce the spread- 
sheet's recalculation time. 


Multiuser Computing 

QP5W lets you share note- 
books, or portions of note- 
books, with other users on your 
network. It also lets you share 
data via MCI Mail. The capa- 
bility is especially useful in 
conjunction with the Scenario 
Manager, a tool that lets you 
create several versions of a 
model within a single work- 
book, so you can quickly 
switch from one version to an- 
other without having dozens of 
files running at once. 

Borland will likely release 
two versions of QP5W, one for 
$99 that can query databases 
like dBase and Paradox, and a 
$495 workgroup version that 


10' Lunge 
Curb bridle 
Totals” 


When you point at a control in qunm 
click on the right mouse button while holding down the 
Control key, QPSW rewards you with an Object Help box. tf 
the information in the box doesn't satisfy, you can click on 
the box's help button for more details. 


can also issue SQL queries. But 
at press time, pricing wasn't fi- 
nalized. 


The Assault on Improv 

When Lotus Development gen- 
erated a lot of hoopla over its 
release of Improv for Win- 
dows, it was only a matter of 
time before Microsoft and Bor- 
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land would answer the call. A 
new facility in QP5W called 
the Data Modeling Desktop lets 
you zap spreadsheet data into 
an Improv-like environment 
and instantly flip categories 
around to provide alternative 
views of the information. 
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rather than in one package. 
You can use the product ex- 
tensively and still be surprised 
at the object inspectors that 
come to light when you right- 
click on a data element. Until 
you get used to it, the environ- 
ment is disorienting. 

When compared one-on-one 
to Lotus 1-2-3 release 4.0 for 


ud ndows s and Excel 4.0, the 


E es ures 
f des he Windo WS. 


put QP5W ahead 
preadsheet 
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Data Modeling Desktop, a quick drag or two with the mouse completely transforms 
the table. When you discover a useful view of the data in the Data Modeling Desktop, 
you can quickly copy it back to the spreadsheet notebook. There, you can apply 
formatting and styling options, add formulas, and graph the information in its new 
configuration. To go from the arrangement on the left to the one on the right took 


about a second and a half. 


Data for the Data Modeling 
Desktop originates from a 
QP5W notebook, but you can't 
write formulas within the Data 
Modeling Desktop, nor does 
the module offer extensive for- 
matting and reporting capabil- 
| ities. In a sense, Data 
Modeling Desktop is a 
cut-rate data slicer and 
j dicer. As such, it's a 
Ed handy new tool, but it 
^| takes practice to organize 
data appropriately. 


| 
| The Suite Spot 
| Гуе barely scratched the 
surface of QP5W’s new 
features. Borland has 
added a sprcadshcet 
spelling checker, a host 
of new G' functions, a for- 
mula auditing facility, 
and a utility that rapidly 
consolidates data from several 
disparate notebooks or note- 
book pages into a single page. 
QP5W's heavy reliance on 
objects—each with its corre- 
sponding object inspector, con- 
text-sensitive help, SpeedBars, 
and so on—conspires to make 
it feel as if you are working in 
several software programs 


fluence your purchasing deci- 
sion too strongly. Microsoft 
and Lotus each produce a suite 
of Windows products—spread- 
sheet, word processor, presen- 
tation graphics, and E-mail pro- 
grams designed with similar 
user interfaces and sold in a 
single package. Borland's Win- 
dows bundle includes Word- 
Perfect for Windows. It also 
includes Paradox for Windows, 
a database manager you may 
not need in 1-2-3 or Excel be- 
cause you can use DataLens in 
1-2-3 or Q+E in Excel to create 
and manage external database 
tables. QP5W's Database Desk- 
top external database manage- 
ment facility can't create new 
external tables. 

If you're already a Quattro 
Pro user, Borland's upgrade 
will make it worth your while 
to stick around. The new ver- 
sion offers a host of features 
for the first-time Windows 
spreadsheet user. But its inte- 
grated offering is not as strong 
as the competition's. 

—Daniel Gasteiger 
Borland International, Scotts 
Valley, CA, (408) 438-8400. 
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Professional C and G++ Development Tools 
C/C++” delivers the key technologies for professional developers: 
comprehensive C++ support including templates and exception handling: 
advanced superscalar optimization; and 32-bit multi-platform support. 
C/C++” includes both C and C++ compilers, so you can incrementally 
adopt the benefits of C++. 


Unleash 32-bit Power! 


C/C++” delivers 32-bit performance. The 32-bit flat memory model 
simplifies memory management and lets applications address beyond the 
640K limit, Powerful 32-bit instruction processing delivers a significant 
speed advantage: typically a minimum 2x processing speedup. 


A G++ compiler designed to deliver on the 
promise of object-oriented programming 


The C++ compiler provides comprehensive support for the AT&T version 
3.0 language including templates, plus exception handling. These features 
are key to realizing the benefits of object-oriented programming: code 
reusability, increased reliability and reduced maintenance. 


Hot New Superscalar Code Optimizer 


The hot, new C/C++” code generator advances the performance envelope. 
New superscalar optimization strategy uses "riscification" and instruction 


scheduling to deliver improved performance on 486 and Pentium processors. 


The compiler can create a single, high-performance executable which runs 
on 386, 486 and Pentium processors. 


industry Standard. Industry’s Choice 
WATCOM s working relationships with industry leaders such as 
Autodesk, GO, IBM, Intel. Lotus, Microsoft and Novell ensure that we 
continue to understand and meet the needs of the software industry and 
professional developers. 


Copyright 1993 WATCOM International Corp. 


WAT =2== 1-800-265-4555 


The Leader in 32-bit Development Tools 


415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2 Telephone: (519) 886-3700, Fax: (519) 747-4971 
“Price in US dollars. Does not include freight and taxes where applicable. Authorized dealers may sell for less. 

WATCOM С and the Lightning Device are trademarks of WATCOM Internationa! Corp. 205/46 and DOS/16M 

are trademarks of Rational Systems Inc. Other trademarks are the properties of their respective owners. 


Multi-Platform, 


Cross Development Support 


C/C++" supports a wide range of 32-bit Intel x86 host and target platforms 
allowing professional developers to leverage the multi-platform, cross- 
development capabilities of today's operating environments including 
08/2 2.x and Windows NT. 


32-bit DOS host and target support; includes the DOS/AGW 32-bit DOS 
extender by Rational Systems with royalty-free run-time and virtual 
memory support up to 32Mb. 

P> 05/2 2.x host and target support; enables the development of OS/2 2.x 
applications and DLLs. 32-bit Windows 3.x applications can exploit 
WIN-OS/2 using WATCOM's Windows Supervisor technology. 

> Windows NT host and target support; includes a Windows 
NT-hosted debugger for 16-bit Windows 3.x, Win32s and Windows NT 
debugging; also includes Win32s target support. 
' 32-bit Windows 3.x target support; includes WATCOM's 32-bit 
Windows Supervisor, and enables development and debugging of true 
32-bit Windows 3.x applications and DLLs. 


Also Available: WATCOM C” for 005 


C? for DOS is a professional, low cost 32-bit C compiler and tools 


package enabling development, debugging, performance profiling 
and royalty-free distribution of 32-bit applications for extended DOS. 
Suggested retail price: $199*. 


WATCOM C/ C++" has a suggested retail price of $599*. 


For additional information or to order direct call 1-800-265-4555. Call our 
FAX Back system at 1-519-747-2693 from your fax machine for immediate 


product information. 
WATCOM Соғ 
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SOFTWARE DEVELOPMENT 


Programming 
Tools Catch 


. Memory Misuse 


O. of the hardest prob- 


lems in writing software, par- 
ticularly in languages like C 
and C++ that depend heavily 
on pointers, is finding the 
places where you misuse mem- 
ory. If you're programming in 
such languages, you're all too 
familiar with pointers that don't 
point to legal memory or, even 
Worse, point to the wrong block 
of memory. These types of er- 
rors are often nonfatal—at first. 
When undetected, however, 
memory-related bugs can even- 
tually cascade to cause fatal er- 
rors that are virtually impossi- 
ble to diagnose in isolation. 

Current debuggers provide 
limited help in finding mem- 
ory problems because they are 
tied to the source code. When 
you know which part of a pro- 
gram is misbehaving, you can 
zero in on the problem. How- 
ever, when your program is 
misusing memory, you gener- 
ally have only a vague idea of 
which section of your code you 
should examine. 

Two new Unix software de- 
velopment tools let you auto- 
matically discover a wide vari- 
ety of memory-related errors. 
They will flag code that refers 
to illegal parts of memory, fails 
to free memory that is no 
longer being referenced, or 
deallocates the same memory 
several times. 

CenterLine Software, a ma- 
jor developer of programming 
tools for Unix systems, pro- 
vided some help in its earlier 
products. CodeCenter, a C en- 
vironment that first shipped in 
July 1988, and ObjectCenter, 
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a C++ environment that first 
shipped in November 1990, 
include source language in- 
terpreters as well as compil- 
ers. The interpreter flags a 
variety of memory-usage er- 
rors, including nonfatal 
ones, which are difficult to dis- 
cover and track down. The 
drawback to interpretation is 
that it is much slower than 
compiled code, making it im- 
practical to use on large or 
time-consuming applications. 

After CenterLine had whet- 
ted programmers' appetites for 
development tools, Pure Soft- 
ware released Purify ($1298 
per user), demonstrating that 
many of the same error-check- 
ing benefits could be achieved 
more efficiently. The key is a 
technique Pure calls object 
code insertion, but it's more of- 
ten known as code-patching. 
(Although code-patching ap- 
pears to be the technology of 
choice for Unix systems, PC 
error-checking tools like Nu- 
Mega Technologies' Bounds 
Checker—for Windows and 
DOS—<an also achieve high 
efficiency by using built-in fea- 
tures of the 80x86 processor 
family to insert breakpoints and 
memory page protection; see 
our review of Bounds Checker 
on page 159.) 

Purify intervenes between 
compilation and linking, patch- 
ing the instructions that allo- 
cate and reference memory 
with error-checking code. This 
lets Purify work with libraries 
you don't have the source code 
for (e.g., system libraries or li- 
braries bought from another 
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vendor). You simply add the 
command "purify" before the 
invocation of the compiler, and 
Purify creates the debugging 
version of the program auto- 
matically. Purify calls the com- 
piler, looks at the machine 
code, and inserts instructions 
that catch memory errors in 
both libraries that you link in 
and the code you wrote and 
compiled. Typically, the prob- 
lem of misusing memory oc- 
curs when you pass a bad mem- 
ory block to a library routine. 

When you run a "Purify'd" 
application, it prints a message 
whenever an illegal memory 
reference or other run-time er- 
ror occurs. The message gives 
the source code location of the 
error as well as a stack trace to 
help track it down. When the 
application has finished, Purify 
prints a list of leaks—memory 
blocks that have been allocated 
and can no longer be deallo- 
cated. 

CenterLine has responded 
with TestCenter ($1295; $2995 
for a floating license that lets 
you share the program on a net- 
work), which provides the 
same features together with a 
GUI and a code-coverage tool. 
TestCenter is currently avail- 
able for Sun Microsystems’ 
workstations running Solaris 
1.х; a version slated for release 
later this year will support So- 
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laris 2.х. TestCenter's code- 
coverage tool shows you which 
lines of the program have and 
have not been executed. The 
system can also combine cov- 
erage results from multiple ex- 
ecutions. This is helpful in de- 
veloping a comprehensive test 
suite that thoroughly exercises 
the application. Ап advantage 
to the TestCenter interface is 
that it simplifies archiving, 
comparing, and browsing exe- 
cution error logs. 

Ás these two companies 
fight over the market for testing 
tools, developers are sure to 
benefit. Expect significant im- 
provements in both product 
lines during the upcoming 
months. Both companies will 
also be using the technology in 
these tools as a basis for other 
products. Pure has already done 
so with Quantify, a perfor- 
mance profiler, and PureLink, 
a fast incremental linker. 

—Othar Hansson 


CenterLine Software, Inc., 
Cambridge, MA, (617) 498- 
3000; fax (617) 868-5004. 


Pure Software, Sunnyvale, CA, 
(408) 720-1600; fax (408) 720- 
9200. 


Nu-Mega Technologies, 
Nashua, NH, (603) 889-2386; 
fax (603) 889-1135. 
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OUR REVOLUTIONARY new COMPUTER 
is clearly FAMILY COMPATIBLE. 


Exclusive WinMate software malus 


107 MB hard drive and 4 MB 
RAM allow you to run sophisticated using Windows casy and helps organize 
Windows-based software with сах. households to lome businesses. 


An Intel 25 MHz 486 SX hee cul X ur gcc EM Super VGA graphics make every- 
microprocessor breezes through IBM- 8 І еа thing on-screen look sensational. 
compatible software programs. 


A wealth of bundled software includes 
Microsofi Windows 3.1, Works, the 
Microsoft Bookshdf for Windows CD-ROM 


referenca library and Microsoft Money. 


Multimedia sound gives audio appeal to 
games, presentations, cwn homework. 


A built-in send-fax/modem helps you __ 
conduct business and use your MPC as a 
voice mail system for the entire family. 


Leading-edge CD-ROM 
technology lets your family bring 


interactive information to life. 


From the start, the Tandy Sensation was bound to be a 
family favorite. It's practical, but fun. Sophisticated, 
but easy to use. No wonder this Radio Shack multimedia 


PC hasalready won the hearts of so many experts. 
Now, though, it’s your seal of approval we're after. 


Because we designed the Sensation with families 
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PS i a dandy. multimedia comput- 
Sensation i is worth serious 
ration if you're shopping for ! 

media experience." 
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like yours in mind. Its multimedia capabilities to the test? Experience the Sensation firsthand 
at your neighborhood Radio Shack. Chances 


are, you'll find it's compatible with you, too. 
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and user-friendly technology mean everyone in 
your home can put it to use. So why not put it 
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SMALL OFFICE/HOME OFFICE SOFTWARE 


SOHO Software Follows Low-Cost Hardware 


WW... most large and 


midsize companies began com- 
puterizing their offices a 
decade or more ago, many 
small offices and home-office 
workers are just now getting 
started. That presents new chal- 
lenges, not only for these 
SOHO users but also for soft- 
ware publishers accustomed to 
dealing with experi- 
enced, well-heeled cor- 
porate customers. 
Increasingly, pub- 
lishers are discovering 
that SOHO users are a 
different—and in some 
ways more demand- 
ing—breed when buy- 
ing software. They 
want programs that are 
easy to use, work well 
together, and don't cost 
hundreds of dollars 
apiece. Big-business 
users want these quali- 
ties in their software, 
too. But unlike their 
corporate counterparts, 
many SOHO buyers 
will stand on the side- 
lines until they get 
what they want. 
"People in small 
businesses and home offices 
want solutions to very specific 
problems, and the money is 
coming out of their own pock- 
ets," explains Kevin Howe, 
president of DacEasy, which 
has been selling accounting 
programs primarily to small 
businesses since 1985. “If you 
don’t give them what they 
want, they won’t computerize.” 
While there’s been no dra- 
matic shift in the types of pro- 
grams that software publishers 
are producing, many compa- 
nies have begun introducing 
new products or tailoring old 
Ones to meet the demands of 
SOHO customers. DacEasy, 
for instance, borrowed pieces 
of its namesake accounting 
program to fashion streamlined 
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subsets dubbed Instant Ac- 
counting, Instant Payroll, and 
Instant Rolodex. Intuit crafted 
small-business bookkeeping 
(QuickBooks) and payroll 
(QuickPay) programs from its 
popular Quicken personal- 
finance software. 

Larger companies (e.g., Mi- 
crosoft and Computer Associ- 


SOFTWARE DEVELOPERS HEAD FOR HOME 


Home Office 


Home Office 


Home Office 


Home Office 


Home Office 


Communications 


Home Office 


Source: BIS Strategic Decisions (Norwell, MA) 
The SOHO market accounted for 34.8 percent of 
the overall estimated $3.06 billion of 1993 U.S. 
sales for these seven software categories. BIS 
defines a small business as being outside a home, 
with under 100 employees. 


ates) have introduced new lines 
of solution-oriented software 
aimed at SOHO customers. 
AutoDesk, known for its pow- 
erful AutoCAD program, has 
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Small Business ... 
Small Business ... 
Small Business ... 
Small Business .... 


Small Business ... 


Small Business ... 


introduced programs through 
its Bothell, Washington-based 
retail products division that 
generate 2-D floor plans for 
homes, decks, kitchens, and 
landscapes. lt is competing 
with companies like Abraca- 
data, Expert Software, and 
Green Thumb Software. Judy 
McNary, president of Green 
Thumb (Boulder, CO), 
said programs like her 
company's DOS-based 
LandDesigner land- 
scaping program offer 
capabilities for the home 
user that aren't possible 
using a pencil and a pad 
of paper (e.g., in buying 
materials, quickly cal- 
culating the number of 
cubic yards and cost of a 
needed material). 

In addition to their 
problem-solving ap- 
proach, these products 
have something else in 
common: They're inex- 
pensive—generally less 
than $100, sometimes 
less than $50, and in 
rare cases, free! Com- 
panies like Computer 
Associates and Central 
Computer Products (Fillmore, 
CA) have promoted their re- 
spective home-finance and 
double-entry accounting pro- 
grams by literally giving these 


FINANCES 


DID YOU KNOW? 
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• In 1993, the estimated | total 
number of home workers i in {ће 
U.S. grew 5.4 percent to 41.1 
million, more than double the 
growth rate of the prior 12- 

e Telecommuters, company em- 
ployees who work from home 


part- or full-time during normal 
business hours, increased by 1 
million from 1992, a 15 percent 
growth rate. 


e The PC penetration rate into the 
homes of workers who do com- 
pany work at home after normal 
business hours is 70 percent. 


Source: Link Resources (New York City) 


programs away for a limited 
time. 

"Price is really the second 
battlefront,” says AbhiJeet 
Rane, a research analyst who 
follows SOHO trends for Link 
Resources in New York City. 
“Software prices may not come 
down as quickly as they have 
with hardware, but they are 
definitely dropping.” 

To some extent, price-con- 
scious SOHO users were al- 
ready being served by the 
many integrated or “works” 
packages on the market (e.g., 
Microsoft Works, LotusWorks, 
and ClarisWorks). For those 
who need more than the basics 
of word processing, spread- 
sheet, graphics, database, and 
telecommunications functions, 
the latest trend in integrated 
packages is “office” or “suite” 
bundles that put three to five 
applications in one box for less 
than $500. These include Lo- 
tus's Smart Suite, Microsoft 
Office, and Borland’s Office. 

—Christopher O'Malley 
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` The latest version of Quicken for Windows adds a host of features. One of - 


е most interesting i is the Financial Calendar. This feature provides the - mS T “= 
ultimate in intuitive financial management, аз nape work In something { 
: a daily ра plar nner. 
(435) | 322-0573 
Windows a and Quicken 
| by now. Both will in include ide improved inve: ckin 
| | planning tools and the Financial Calendar. Both still let you w rk In th 
` familiar checkbook metaphor that makes i it б to balance у 


| with which everyone can identify: 
| Intuit (Menlo. \ Park, CA, 
| Quicken 3.0 for 


| enter one-time ottiene 
recorded tother ster. You ca minders in ı the c 
of Quicken for Windows, Inuit i ontrack whe nn comes to home finances. 
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GATEWAY 

TO THE 

J HOTTEST PC 

TECHNOLOGY 
uL. 


GATEWAY 


Bytes/Sec 
With faster access and nearly double the data transfer rate, our double-spin CD ROM makes Gateway seem positively sluggish. 
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Gateway uses a 
spring mechanism 
to cject your disks. 
i, Ar Dell, we give 

! you a motorized 


a d E. Whistle while you work. Or tap your foot. 
Thanks to our multi-session CD a high-end CD Or sing along. Our audio center 
technology, you can have the disk printed on player. The choice CD ROM software lets е й lay disc jockey 

up to four different times, is yours. But if while you pes на the important 
storing up to 100 color photographs in all. your CDs could work of the day. 
talk, we know 
which one they 
would choose. 


"All comparisons based on manufacturers! specifications. The Dell CD ROM is the Panasonic 563. Gateway's CD ROM is either а LMSI СМ205 or a Sony CDU-31A. Dell disclaims proprietary muerest in the marks and names of 


When you buy a Dell Dimension" XPS 450V or 
466V equipped with a CD ROM, you get a CD ROM 
drive that runs circles around Gateway 5: 

Our CD ROM drive gives you nearly twice the 
performance of Gateway’ thanks to advanced double- 
spin technology that doubles the transfer rate and 
helps to speed up access time. In short, it’s faster. 

And that’ just the start. 

Qur drive has the automatic, push-button motorized 
tray youd expect to find on a high-end CD player. So 
your CDs glide in and out effortlessly. 

Gateway has a manual spring-load reject, uh, eject 
button. It's still push-button, but your CDs dont glide 
effortlessly. In fact, they don't glide at all. 

Ours is obviously a lot easier and more pleasant to 
use. And our CD ROM drive is built to last. 

Our CD ROM is Kodak Photo-CD compatible. Which 
means you can take advantage of the latest in CD 
technology and view photographs on your PC screen. 


others. ©1993 Dell Computer Corporation. All rights reserved. 


300KB 


Whats more, our CD drive is multi-session. Which means 
you can have the disk printed on up to four different 
times. Storing up to 100 pictures in all. 

Our CD ROM also comes with software that lets 
you play your favorite tracks from any audio CD. 

So you can listen to Mozart as you crunch numbers 
or bop along to the Beatles as you cruise your local BBS. 
So if you want the best CD ROM technology for 
your money, make a fast decision and call Dell today. 

After all, there's absolutely no reason why you 
should settle for a CD ROM that’s behind the times. 


DELL DIMENSION 


PCs DESIGNED FOR THE HIGH 
PERFORMANCE USER. 


TO ORDER, CALL 


800-678-1490 


HOURS: MON-FRI 7AM-9PM CT SAT IOAM-6PM СТ SUN 12РМ-5РМ СТ 
IN CANADA, CALL 800-668-3021. PLEASE REFERENCE ATEAK 


The Viper Video Card. At 
60 million WINMARKS, 
its the fastest PC graphics 
accelerator on planet 
Earth. Stock equipment 
on the Dell Dimension 
XPS 466V Ultimate. 


Super fast double-spin 
CD ROM drive. 


Five available expansion 
slots that let the 466V 
Ultimate expand to meet 
your wildest ambitions. 


It ships with 16MB. It 
can be stuffed with up to 
64MB. Ir is one fast 


machine. 


"Promotional price expires 9/30/93. ‘Performance measured by naming WinBench version 3.11 at 1024 x 768, 256 colors, using Viper Video Driver ver. 1.1. **Dell assumes no responsibility for face-warping 
injuries . * Prices valid in the U.S. only. Some products and promotions not available in Canada. MS-DOS is a registered trademark and Windows is a trademark of Microsoft 
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60 MILLION 
WINMARKS 


For just $167 уон 

can add two amplified, 
full-powered Labtec 
CS-550 stereo speakers 
and a 16-bit Sound Blaster 
stereo CD-quality 

sound card to your Dell 
Dimension XPS 

466V Ultimate. 


450MB local bus IDE 
hard drive. 


Enhanced Spacesaver 
keyboard. 


$3,198 


Business Lease: $118/ МО, 


accelenstion 


Corporation. The Insel Inside logo is а vegistered 


trademark and 486 is a trademark of Intel Corporation. ‘Leasing arranged by Leasing Group, Inc. Dell disclaims proprietary iruerest in the marks and names of others. ©1993 Dell Computer Corporation. All rights reserved. 


If you've been bitten by the speed bug, sink your teeth into our 


Dell Dimension™ XPS 466V Ultimate. A high-performance i486™ 
тшп. machine that’s ready to take 


on all challengers. 

Featuring the Diamond 
Viper VL video board 
configured with 2MB video 
RAM (the fastest PC keya арнаш board on planet Earth), 
this speed demon is the perfect solution for color publishing, 


multimedia and high-end graphics applications. 

Thanks to the Viper, the 466V Ultimate features a virtually 
flicker-free display at all resolutions, a palette of up to 16 million 
colors, and turbo drivers to drive all Windows" 3.1 applications 
even faster. Before we forget, the Viper has 2MB of VRAM for the 
face-warping acceleration” that leaves others way behind. 

The 466V Ultimate comes fully decked out. With 16MB of RAM 
upgradeable to 64MB. А 450MB local bus IDE hard drive. High- 
speed 256KB static RAM external cache. Five available 16-bit 
expansion slots — one of which can support an additional high- 
speed VL device. A 15-inch UltraScan™ 15FS non-interlaced 
monitor with 1024 x 768 pixel display. One internal diskette drive. 
Our double-spin CD ROM drive. Configured with MS-DOS’ 6.0, 
Windows 3.1 and of course, a mouse. 

The Viper board is available as an upgrade from Gateway. But the 
Dell Dimension XPS 466V Ultimate certainly is not. 

So if you want speed now, call Dell. And leave everyone else 
blinking in the dust. 


TO ORDER, CALL 


800-348-6151 


HOURS: MON-FRI 7AM-9PM CT SAT IOAM-6PM CT SUN 12РМ.5РМ CT 
IN CANADA? CALL 800-668-3021. PLEASE REFERENCE ¥TIEAL 


DELL. THE 
THE HOTTEST P 


DELL DIMENSION" 486/33 DELL DIMENSION XPS 450V DELL DIMENSION XPS 450V 


i486" DX 33MHz SYSTEM i486 DX2 50MHz SYSTEM i486 DX2 50MHz SYSTEM 
$] 799 | BUSINESS LEASE* | 2 199' | BUSINESS LEASE | $2 498 | BUSINESS LEASE | 
j $67/MO. $2, $81/MO. \ $92/MO. 
* 4MB RAM * 64MB МАХ RAM * 8MB RAM * 64MB МАХ RAM * 8MB RAM * 64MB MAX RAM 
© 230MB (17ms) HARD DRIVE e 230MB (17ms) HARD DRIVE e 340MB (17ms) HARD DRIVE 
e UPGRADEABLE PROCESSOR e 128KB SECOND LEVEL EXTERNAL CACHE e 128KB SECOND LEVEL EXTERNAL CACHE 
e б 16-BIT ISA EXPANSION SLOTS AVAILABLE e UPGRADEABLE TO PENTIUM™ OVERDRIVE™ e UPGRADEABLE TO PENTIUM OVERDRIVE 
e ACCELERATED LOCAL BUS VIDEO e 6 16-ВЇТ ISA EXPANSION SLOTS AVAILABLE, e 5 16-BIT ISA EXPANSION SLOTS AVAILABLE, 
e ULTRASCAN™ 14C MONITOR 1ON VL-BUS™ ] ON VL-BUS 
(147 1024 x 768, .28mm, NI) e VL 49GXE VIDEO ACCELERATOR CARD e VL 49GXE VIDEO ACCELERATOR CARD 
• DUAL DISKETTE DRIVES (3.5" AND 5.25") WITH VIDEO CONTROL PANEL SOFTWARE WITH VIDEO CONTROL PANEL SOFTWARE 
e SPACESAVER KEYBOARD e 1MB VIDEO RAM e IMB VIDEO RAM 
° MS-DOS* 6.0/MICROSOFT* WINDOWS" 3.1/ e ULTRASCAN 15FS MONITOR * ULTRASCAN 15FS MONITOR 
MOUSE (15? 1024 x 768, .28mm, NI) {157 1024 x 768, .28mm, NI) 
e ONE DISKETTE DRIVE (3.5") * ONE DISKETTE DRIVE (3.5") 
e SPACESAVER KEYBOARD e SPACESAVER KEYBOARD 
* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/ * MULTI-SESSION, DOUBLE-SPIN 
MOUSE CD ROM DRIVE 
* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/ 
tPromotional price expires 9/30/93. MOUSE 


EVE ELL | DIMENSION XF VENE Now that you And with the ReadyWare" program you can choose 
PCs DESIG с have seen all the from 100 of the most popular MS-DOS and Windows 
| ME sheer technological software applications and have them pre-loaded onto 
superiority Dell wields over Gateway, there are only two your system for just one flat $15 installation fee. 
questions left to ask. Should you need something else later, you can get that 
Which Dell Dimension" XPS PC is right for you? And from us too. Through our DellWare" sales 


what do you want to go with it? program. А selection of over 2,400 
Thats right. You can order your software at the same software applications and peripheral 

time you order your Dell Dimension PC. That way you'll products for your Dell” system. 

be up and running the minute you open the box. Of course, all of this is backed up 


*Guarantees available in the USA only for registered owners of Dell Dimension systems purchased after 8/1/93. For a complete copy, please call our TechFax™ line at 1-800-950-1329 or write Dell USA 
Service Corporation. On-site service may not be available in certain remote locations. Leasing arranged by Leasing Group, Inc. For business use only. Prices based on 36-month open-end lease, 1096 purchase option. The Intel 
trademark of Video Electronics Standards Association. Dell disclaims proprietary interest in the marks and names of others. 01993 Dell Computer Corporation. All rights reserved. 
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DELL DIMENSION XPS 466۷ 


DELL DIMENSION XPS 466¥ ULTIMATE 


DELL DIMENSION XPS 466۷ 
i486 ОХ2 66MHz SYSTEM i486 DX2 66MHz SYSTEM i486 DX2 66MHz SYSTEM 
$2,799' 510476 $2,999 їмо $3,198 5o 


* BMB RAM * 64MB MAX RAM 

e 450MB (12ms) HARD DRIVE 

* 256KB SECOND LEVEL EXTERNAL CACHE 
e UPGRADEABLE TO PENTIUM OVERDRIVE 


e 5 16BIT ISA EXPANSION SLOTS AVAILABLE, 
ТОМ VL-BUS 


e VL 49GXE VIDEO ACCELERATOR CARD 
WITH VIDEO CONTROL PANEL SOFTWARE 


e 1MB VIDEO RAM 

e ULTRASCAN 15FS MONITOR 
(15" 1024 x 768, .28mm, NI) 

» ONE DISKETTE DRIVE (3.5") 

© SPACESAVER KEYBOARD 

e MULTI-SESSION, DOUBLE-SPIN 
CD ROM DRIVE 


* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/ 
MOUSE 


e 5 16-ВІТ ISA EXPANSION 5 
| ON VL-BUS 


WITH VIDEO CONTROL 
e 1MB VIDEO RAM 


* SPACESAVER KEYBOARD 


* MULTI-SESSION, DOUB 
CD ROM DRIVE 


MOUSE 


with the unsurpassed service? and support of Dell. The 
world’s third largest industry-standard PC manufacturer. 

Call our technical support line and your call will be 
answered in five minutes or less. In 9096 of all cases, any 
problem you may experience with one of our systems can 
be solved over the phone. 

In the rare event that it cant, we promise you next- 
business-day service. 

And that service and support is guaranteed: 

So now that you know the whole story, pick the 


* 16MB RAM * 64MB MAX RAM 

* 450MB (12ms) HARD DRIVE 

• 256KB SECOND LEVEL EXTERNAL CACHE 
e UPGRADEABLE TO PENTIUM OVERDRIVE 


e VL 49GXE VIDEO ACCELERATOR CARD 


e ULTRASCAN 15F5 MONITOR 
[15* 1024 x 758, .28mm, NI) 
« ONE DISKETTE DRIVE [3.5") 


* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/ 


e 16MB RAM • 64MB MAX RAM 

e 450MB {12ms} HARD DRIVE 

• 256KB SECOND LEVEL EXTERNAL CACHE 
* UPGRADEABLE TO PENTIUM OVERDRIVE 


e 5 16-BIT ISA EXPANSION SLOTS AVAILABLE, 
ТОМ VL-BUS 


e VL DIAMOND VIPER VIDEO CARD -FASTEST 
PC GRAPHICS ACCELERATOR BOARD 

e 2MB VIDEO RAM 

e ULTRASCAN 15F5 MONITOR 
(15, 1024 x 758, .28mm, NI) 

© ONE DISKETTE DRIVE [3.5") 

© SPACESAVER KEYBOARD 

e MULTI-SESSION, DOUBLE-SPIN 
CD ROM DRIVE 

* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/ 
MOUSE 


LOTS AVAILABLE, 


PANEL SOFTWARE 


LE-SPIN 


machine you want. Pick your favorite software. And pick 
up the phone. Wete ready to serve you. 


DOLL 


TO ORDER, CALL 


800-348-6149 


HOURS: MON-FRI 7АМ.9РМ СТ SAT IOAM-6PM CT SUN 12PM-5PM CT 
IN CANADA? CALL 800-658-3021. PLEASE REFERENCE #ПЕАМ 


L.P., 9505 Arboretum Blvd., Austin, TX 78759-7299. Attention Dimension Guarantees. "Prices valid in the U.S. only. Some products and promotions not available in Canada. *On-ste service provided by BancTec 
Inside logo is a registered trademark and 466, Pentium and Overdrive are trademarks of Intel Corporation. MS-DOS and Microsoft ате registered trademarks and Windous is a trademark of Microsoft Corporation. VL-Bus is a 
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SECURITY 


PCs Catch Criminals Using Fingerprint Analysis 


ллы уље it comes to 
industrial espionage, spies can 
disguise their identity, alter ID 
cards, and crack passwords, but 
they cannot change their fin- 
gerprints. With that immutable 
fact in mind, two companies 
have developed products that 
use advanced image-process- 
ing techniques to capture, en- 
code, and match fingerprints to 
identify criminal suspects and 
prevent unauthorized entry. 

The idea behind the prod- 
ucts of Hsinchu, Taiwan-based 
Startek Engineering (4886 35 
785388) is to use a fingerprint 
identification system to control 
access into a computer, trans- 
action-processing equipment, 
or a physical location like a 
laboratory. To achieve this, 
Startek's technology combines 
optics and accurate matching 
algorithms to compare a new 
fingerprint to ones stored in a 
computer. 

Startek offers two products, 
each of which can store 1000 
fingerprints. The FC100 is used 
for computer and transaction- 
processing security applica- 
tions. It consists of a stand- 
alone FingerCheck fingerprint 
verifier, an AT-bus inter- 
face card, and a software 
application interface and 
library. The second prod- 
uct is the FC200, which is 
an embedded version of 
the FC100. The FC200 
consists of FingerCheck 
and an RS-232 interface. 
Both systems are for ac- 
cess control applications 
and can process a finger- 
print in 2 to 3 seconds. 

In computer security 
applications, FingerCheck 
is connected to a 386 or 
486 PC through the AT- 
bus card. To use the 
FC100, you place your 
finger three times on the 
reader window, a small, 
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Startek’s fingerprint identification 
system connects to a PC through the 
AT-bus card. The red LED fingerprint 
reader is at the top left. 


red LED screen that’s located 
on top of FingerCheck. A CCD 
(charge-coupled device) cam- 
era inside the unit takes opti- 
cal snapshots of your finger- 
prints at one-thirtieth of a 
second, Fingerprint images are 
digitized in an image-grabber 
processing module, resulting 
in 2-D images of your finger- 
prints on a computer screen. 
Meanwhile, Startek’s soft- 
ware automatically extracts 13 
feature points of your finger- 
print images. Each feature 
point is translated into binary 
images and stored in the soft- 
ware library. A single finger- 
print is stored in a file of up to 
256 bytes. The next time you 
attempt to gain access to the 


Fingerprint Classifications 


Startek's program automati- 
cally breaks down a fingerprint 
into seven different classifica- 
tions (e.g., plain arch, radial 
loop, and plain whorl). The soft- 
ware locates 13 feature points 
based on a fingerprint classifi- 
cation system developed by E. 
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PC, it will accept or reject your 
fingerprint. 

The company's proprietary 
matching algorithms perform 
the accept/reject operation. By 
using an automatic planar- 
point-pattern device, the pro- 
gram compares the vectors of 
your binary images to those in 
the PC. Startek claims the false 
rejection rate is less than 1 per- 
cent. Startek's FC100 costs 
$2700. Prices for the FC200 
depend on configuration. 

New Delhi, India-based 
CMC also uses fingerprint ver- 
ification, but to solve a differ- 
ent problem. Startek's products 
are designed to control access 
to sensitive data and locations. 
CMC's FACTS (Fingerprint 
Analysis and Criminal Tracing 
System) uses the power of the 
computer to reduce the amount 
of time required for a person 
to compare fresh fingerprints 
to thousands of fingerprints in 
an existing database, a task 
that —when performed manu- 
ally—is herculean. Agencies 
like the FBI use mainframe 
computers to store and match 
fingerprints, but Tim Fontenot, 
spokesman for CMC, says 


Plain arch 


Ulnar loop 


Plain whorl 


Central pocket loop 


FACTS is a scalable solution 
that can run on a 386 or 486. 
This makes it suitable for small 
cities or developing countries. 
FACTS consists of several 
components that connect over a 
network. À control machine 
handles the matching and en- 
coding functions. Ап input 
workstation converts a finger- 
print received on paper or as a 
photograph to a digital image. 
Once FACTS has extracted the 
important features from a fresh 
fingerprint, the system com- 
pares it to those in the database 
and gives a short list of likely 
matches. At that point, a hu- 
man expert can examine the list 
and identify the correct match. 
СМС, which has a subsidiary 
in the U.S. called Baton Rouge 
International ((504) 296-8440), 
says FACTS is being used by 
the National Crime Records 
Bureau in New Delhi. 
Although Startek and CMC 
are solving different problems, 
both are combining the power 
of the PC with mathematical 
algorithms to catch criminals 
by their own hands. 
—Mark LaPedus and 
Dave Andrews 
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DEVELOPER5: 


Have you been asked to produce a fast, open, З application 
that is inexpensive to deploy and differentiates your company? 


Then we have a suggestion... 


чә” ; 
use our engine. 


The new Raima Database Server is a Raima Database Server 

product designed for developers who — Tc MEET I cos 
value flexibility along with speed and "0! ODBC gud eia serere custom TT © engine 
support for standards. Your application E API used 
design is not constrained by the sandards TCP/IP LanMan РХ  LanServeP-. о PP 
database interface. Why? With RDS, we “ТТТ —" 
begin with a multithreaded client/server ШИ a Combined- Network Idea! tor 
architecture coupled to a high perfor- n Multiple Operating Systems W ч ^ 
mance SQL processor/optimizer. Then — — "ese ~~ Netware UNIX os/2 Windows ready! 


we add support for C+- objects, a fast 
record-oriented API, and custom extension modules featuring remote procedure calls from 
your client application to your server-hosted user defined functions. Further, your database 
schema can be fully relational, network, or a combination of the two. It's all there for you. 


Join the thousands of developers, from small vertical market ISVs to 
industry giants like Hewlett Packard, who use our technology to set 
their applications and products apart. 


Supports 
stored 
procedures, 


MUS ESSE Call 1-800-DB-RAIMA for more information. 


referential 
RAIMA 


integrity! 
Raima Corporation, 1605 NW Sammamish Rd., Issaquah, WA 98027 (206) 557-0200 Fax: (206) 557-5200 


© 1993 Raima Corporation. Raima Database Server is a trademark of Raima Corporation. Raima is a registered trademark of Raima Corporation. 
Other computer and software names are trademarks or registered trademarks of their respective holders. 


Raima Benelux - 31 (2159) 44738 Raima Deutschland 49 (7022) 9256 44 Raima España 34 (3) 485 13 04 Raima Italia - 39 (49) 829 1285 
Raima UK Ltd. - 44 (276) 685 761 Rhône-Alpes - 41 (21) 825 4800 France - 33 (1) 46 48 61 02 
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Gary Slattery, Software Developer, Computer Associates 


Now runs Windows 3.1 apps 
for increased productivity. 


“I develop software applications for a living 
and | think OS/2" is a great way to do 
business." À 32-bit, virtual memory operat- 
ing system, 05/2 is the ideal platform for 
developing your DOS, 05/2, Windows" and 
even host-based applications. 

With 05/2 you can boost the power of 
your favorite DOS and Windows tools, 


IBM and 05/2 are registered trademarks and Workplace Shell, CommonView, C Set/2, 
“Operate at a higher level" and OS/2 Crash Protection are trademarks of International 
Business Machines Corporation. All other products are trademarks or registered 
trademarks of their respective companies. © 1993 IBM Corp. 


“No more 


plus take advantage of over 250 available 
OS/2 development tools and utilities. 


Improved multimedia, CD-ROM, 
PCMCIA and pen support. 


“T use CA Realizer to prototype new 
graphical interfaces. Î write code using 
CA C++ and CommonView" 
(integrated with IBM's C Set/2" 
compiler) while I compile 
in the background. And 
when designing reports 
or planning schedules, 

Î use CA-RET.” 
05/25 pre-emptive multithreaded 
multitasking dynamically manages 
CPU time so you can run DOS, 
& Windows and OS/2 apps con- 
MEAM currently in different sessions with 
[y maximum efficiency. That means 
Realize — you can edit in one window, 
compile in another, link in a third and test in 
a fourth. With OS/2 Crash Protection," if one 
application goes down due to a bug, the rest 
you're working on wont. “Theres no limit 
to what you can do with this system.... It's 
definitely made me more productive." 


The Development Platform of Choice. 

* Enhanced development platform for DOS, Windows and 
05/2 apps. 

* OS/2 Crash Protection for superior reliability. 

* Pre-emptive multitasking for increased productivity. 


* Virtual memory provides up to 512MB per session. 

* Flat memory model eliminates wrestling with segments. 

* Multiple virtual DOS machines for concurrent app 
testing. 

* Object-oriented Workplace Shell is easy and intuitive. 


Introducing Version 2.1 , 


arreste 
набе 


user interface—the Workplace | 


The object-oriented 
Shell" (WPS)— gives you easy control with 
direct manipulation of visual objects on 
your computer screen. Апа should you need 
assistance with anything, ІВМ Worldwide 
Developer Assistance Program is always there 


to help. 
Now available on CD-ROM. 
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Use OS/2 to increase productivity of DOS, Windows and 
OS/2 application development. 
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With 05/25 32-bit architecture, you can 
push your 386 and 486 hardware to the limit, 
and develop spectacular enterprise- 1٠92 
wide client- server and multimedia „Р agazine Award 
applications. In fact, OS/2 2.1 has FES 
superior multimedia support for 
CD-ROM, PCMCIA and pen | d 
technologies. Heres your chance — è 
to develop truly revolutionary 982. Vereen 20 
32-bit applications. With OS/2, now 
theres nothing stopping you. 

To learn more, call 1 407 982-6408 
now, and get a free white paper on why OS/2 
is the ideal platform for your 
development efforts. 


Operate at a higher level. 


Circle 97 on Inquiry Card. 
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PROCESSORS 


l'Il See Your Chip and Raise You One 


Oisen is the great- 
est fear of computer buyers, 
and that fear has been focused 
mainly on the heart of the sys- 
tem: the microprocessor. To al- 
leviate these worries, chip mak- 
ers such as Intel, Cyrix, and 
Weitek have de- 
vised processor 
upgrade options 
to help PC and 
workstation buy- 
ers protect their 
investments. 
Intel’s well- 8 
publicized pro- | ll — 
gram lets users | 
upgrade systems 


through its Over- | “S7 thei part of 


Drive family of | he ston m's AF 
processors. Cy- | 
rix's (Richard- 


son, TX) newest | E 5 zu n as ү un) th 


family of 486 
processors is de- 
signed for those who want to 
upgrade 386DX PCs to 486 
performance for only $299. 
The company's Cx486DRx2 
16-/32-, 20-/40-, and 25-/50- 
MHz clock-doubling proces- 
sors that upgrade 386DX pro- 
cessors to 486 processors list 
from $299 to $399, Weitek 
(Sunnyvale, CA) should now 
be shipping its $1500 Power 
uP processor, which the com- 
pany claims improves perfor- 
mance of SparcStation 2 and 
IPX workstations by as much 
as 1.9 times. 

Are users actually upgrad- 
ing? Or do processor upgrades 
amount to a security blanket 
that's destined to sit in a closet? 
Chip makers insist the benefits 
are real and that people are tak- 
ing advantage of the opportu- 
nity to inject an added dose of 
speed into their computers. 
Less biased observers say the 
benefits are more about peace 
of mind than megahertz. 

"It's more of a marketing 
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ploy than a real need expressed 
by users," asserts Bill Ablon- 
di, who is vice president of the 
research firm BIS Strategic De- 
cisions (Norwell, MA). “It’s 
become a checklist item now 
that both buyers and sellers feel 

_ they have to 


satisfy.” 
Ablondi es- 
timates that 


| fewer than 5 
| percent of PC 
| owners have 
| replaced their 
В. ргосеѕѕог. Опе 
reason for the 
| pem he 
‘ ont | | explains, is that 
e | BIS surveys in- 
dicate that a 
majority of 
users still do 
not feel com- 
fortable about 
opening up their PCs to add a 
circuit board—much less swap 
processors. 

Cost is another factor. With 
the price of Intel 486-based 
PCs dropping below $1000, it's 
sometimes difficult to justify 
spending $500 or more on a 
clock-doubling OverDrive up- 
grade. New computers are also 
engineered to work optimally 
with a faster chip, notes Ablon- 
di, often outperforming simi- 
lar systems that have been 
“cobbled together.” 

Indeed, the need for a new 
processor is often a sign that 
it’s time to upgrade the whole 
system, notes Mike Feibus, ed- 
itor of MicroSystems Report, a 
newsletter published by re- 
search firm MicroDesign Re- 
sources (Sebastopol, CA). “If 
the processor is sputtering,” he 
says, "then chances are, there's 
a half dozen other things in the 
system that are sputtering, 
too—memory, hard disk, 
video, and so on." Feibus esti- 


mates that perhaps 15 percent 
of users with processor upgrade 
options might eventually exer- 
cise them. 

Jim Chapman, vice president 
of marketing at Cyrix, dis- 
agrees with these assertions. 
"Clearly, there's a camp that's 
going to buy new machines," 
he concedes. But he also says 
upgrades are an attractive op- 
tion for corporations that want 
to extend the life cycle of their 
machines by 12 to 18 months. 
Chapman says one benefit of 
Cyrix's chip upgrades is that— 
unlike Intel's OverDrive—the 
Cyrix upgrades don't require a 
special socket. Chapman says 
the Cyrix upgrades wil] work 
on "99,5 percent of the 
[386D X] systems out there." 
Cyrix is currently testing a 
clock-doubling chip for 16- 
MHz 386SX chips and a 33-/ 
66-MHz 386DX upgrade chip. 

Intel, which has likened the 
OverDrive socket it supplies to 
PC makers to a “vacancy” sign 
inside the computer, won't di- 
vulge sales numbers for its 


OverDrive chips but says its 
high-profile upgrade campaign 
is meeting expectations. The 
net percentage of people up- 
grading is small, concedes 
Mike Fister, general manager 
of Intel's End User Compo- 
nents division. But because the 
OverDrive processors are in- 
tended mainly as a “mid-life 
boost” for PCs that are depre- 
ciated over five or six years, he 
insists it’s too early to judge 
their success. “If you bought 
an OverDrive chip a month af- 
ter you bought a PC, then Га 
say you probably bought the 
wrong system to begin with,” 
says Fister. 

The real key to the wide- 
spread acceptance of proces- 
sor upgrades may be bringing 
down prices, agrees Fister. 
Math coprocessors that once 
sold for more than $500 now 
sell for less than $100, and the 
Same thing could happen to 
CPU upgrades. If it does, ex- 
pect to see a lot of “no vacan- 
cy” signs. 

—Christopher O'Malley 


HANDS ON 
BYTE DOS BENCHMARKS: CPU TESTS (VERSION 2.4) 


CYRIX/CACHE 
10.60 
463,597.33 
55.41 
141.43 
145.35 
78.99 
125.00 
0.73 


*measurments In Ips = iterations per second 


Sleve* 

Sort* 

Integer Math* . 

Move (byte)* 

Move (word-odd)* 

Move (word-even)* 

Move (doubleword-odd)* 
Move (doubleword-even)* 
CPU Index (Desktop Class) 


COMPAQ 386/20 486/33 MHZ 
27.98.. 


7123.54 
12.09 
505,880.80 
185.78 
356.68 
370.14 
226.98 
570.84 
1.60 


When installed in a Compaq 386/20, Cyrix's $349 Cx486DRx2 ran BYTE's bench- 
marks about 1.5 times as fast as the original processor, but less than half as fast as 
a 486. When evaluating whether to upgrade, you need to consider more than just 
CPU performance. For example, if you have an B-bit graphics card, you probably 
won't see any increase in screen performance after you upgrade. Tests were run 
using version 2.4 of the BYTE DOS benchmarks. For all tests and all indexes, higher 
numbers indicate better performance. Desktop Class indexes are calculated relative 


to a Compaq Deskpro 386/33L. 


Pins 


Developers: on your marks, get set - CUI! 

With VXCRExx;" WATCOM "s 

visual development environment 

for OS/2° REXX, you're on the fast 

track to creating applications that 

exploit the graphical user interface 

capabilities of 05/2 and the Workplace Shell" 
УХ'КЕХХ is an easy to use, powerful and fully 


" : * a e Mie - Lem гын 1 S - 
integrated environment that combines a project BREESE 


management facility, visual designer and E 1 д, sx — г 
an interactive source-level debugger to z 


deliver a very approachable and highly 


create CUA '9] objects, quickly customize their 
| | Ф 
dures to the objects. as 
environment is wide open. You can access 
muros. There's apport Ist хийе ава applica to GUI. To order or to find out more about OS/2 2.1 
To keep GUI-ing, WATCOM customer support Operate ata higher level. 


Uis 0 cbe wj 
| productive visual development environ- uU -—- i es E 
og ce meae || c. | NN 
With ihe РЫШ TT — {2 X- , EXN, - 
Since it’s based on IBM System Object 
ж system. So when it comes to developing 
all standard REXX APT's including DB2/2. VX-REXX 
"REXX, call 1 800 3-IBM-OS2. In Canada, 
tions. You can even include OS/2 style help and hints pi re x 
delivers timely response by phone, fax, e-mail, 


ment. With the visual designer, you can graphically 

it's all systems GUI. 
properties, and easily attach REXX proce- 
Model (SOM) technology, the VX-REXX e. 
also lets you package applications as EXE files or PM Usa аркандын, КОШЫ ЛАНЫШ | 
in yeu apelfipatioris; call 1 800 465-7999, 
CompuServe, or the WATCOM bulletin board 


International Business Machines Corporation. WATCOM and VX«RExx are trademarks of WATCOM International 


EE 
= 
IBM and OS/2 are registered trademarks and “Operate at a higher level" and Workplace Shell are trademarks of EE ue 
Corporation. CompuServe is a trademark of CompuSarve Incorporated. © 1993 IBM Corp. — 
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Üptical-Computing Power Coming to Light 


FRR searchers see optical computing as an 
emerging technology with a bright future. Re- 
cently, Stephen A. Kupiec, chief engineer at 
Dove Electronics, Rome, New York, achieved 
several breakthroughs in this field. The essence 
of his project, scheduled for completion late this 
year, is the production of an ОРГА (optical pro- 
grammable logic array) computer, which is ca- 
pable of implementing a seemingly unlimited 
number of digital logic operations. 

Among the payoffs from Kupiec's undertak- 
ing could be greatly im- | — 
proved associative proces- 
sors and holographic 
memories with the poten- 
tial of holding gigabytes of 
information with negligi- 
ble seek times and no mov- 
ing parts. Other long-term 
results include lessened | 
power consumption (as | 
low as 5 to 10 W), increas- 
es in system performance 
on the order of one to 100 
times, and the ability to 
maximize the use of the al- 
most unlimited degree of 
parallelism that computing 
with light allows. 

According to project ad- 
viser H. John Caulfield, 
professor of physics at Al- 
abama A&M, while all-op- 
tical computing may never 
come about, optical-digi- 
tal and optical-analog ways 
of processing information 
surely will, and they pro- 
vide many advantages. “In 
electronics, the number of 
operations a given logic el- 
ement can perform at one 
time usually is only one or 
two. But in optics," Caul- 
field explains, "it can be 
around | million." 

Special algorithms are 
in the works to take full ad- 
vantage of Kupiec's tech- 
nique, he says. Support is 
being provided for this ef- 
fort by Dove Electronics, 
the University of Alabama 
at Huntsville, Alabama 
A&M, and Griffiss Air 
Force Base's Rome Labo- 
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ratory. Methods that scientists are considering to 
compute photonically include OPLA, SEED 
(self-electro-optic effect device), and bit-serial 
architectures. 

The OPLA architecture is being proposed by 
Kupiec, Valentin Morozov (visiting scholar, 
University of Colorado), and Peter S. Guilfoyle 
(president of OptiComp, Lake Tahoe, Nevada). 
This type of system should perform optimally 
when dealing with image decomposition, analy- 
sis and compression, network analysis, and flag 

= algebra (used іп CAD and 
virtual reality). 

Alan Huang and his col- 
leagues at AT&T Bell 
Labs (Holmdel, NJ) are 
proponents of the SEED 
architecture. It consists of a 
set of planar gates con- 
nected by simple fixed pat- 
terns. This arrangement 
performs many simple op- 
erations rapidly in parallel 
using very compact gates. 
One of its most appropri- 
ate uses would be as an ef- 
ficient network switch. 

Harry Jordan, program 
manager of digital-optical 
computing at the Univer- 
sity of Colorado, advocates 
a bit-serial architecture. 
This is an electronic design 
implemented with optical 
flip-flops that differs just 
slightly from architectures 
used in conventional com- 
puters. Communications 
would be a good applica- 
tion for such a system, be- 
cause it would be fast, im- 
mune to interference, and 
able to use optical fiber as 
its transmission medium. 

Optical systems encode 
signals for true (1) and 
false (0) as the presence or 
absence of light. Another 
goal of Kupiec's project is 
to validate the use of N in- 
terconnects within OPLAs. 
He also intends to verify 
the degree of fan-in that 
optical computers are ca- 
pable of achieving. 

—Janet J. Barron 


DATA HIGHWAY 


DIGITAL SIGNATURES: 
NOT SO FREE 


WASHINGTON—-The National Insti- 
tute of Standards and Technology 
has avoided a potentially messy 
court battle over a public-encryp- 
tion standard, but the solution has 
angered many who believe it lets 
one company profit from a stan- 
dard that was promised to be free 
to the public. When NIST unveiled 
the Digital Signature Standard, 
Public Key Partners (Cupertino, 
CA) announced that DSS violated 
its patents and that anyone using 
the proposed standard would need 
to pay royalties to PKP. 

When it announced DSS, NIST 
promised the new standard would 
be available for everyone royalty- 
free, and the stage was set for a 
major battle over who would con- 
trol the signature system. The algo- 
rithm at the core of the system 
promises to be essential to mod- 
em, digital transactions, as it lets 
people create unforgeable signa- 
tures in the digital domain and 
thus sign contracts, transfer mon- 
ey, or close deals without ever 
using paper. 

In the end, NIST capitulated. The 
standards maker has announced 
plans to give the technology to PKP 
in return for a published licensing- 
fee structure for manufacturers 
who choose to ship products with 
the capability of using this stan- 
dard. Royalties range from 2.5 per- 
cent of the cost of hardware and 5 
percent of the cost of software. 

Michael Rubin, attorney for 
NIST, said the deal with PKP is 
similar to the compact between а 
public utility and the people, where 
the utility gets a monopoly in re- 
turn for a set rate structure. How- 
ever, the monopoly angers some 
people. Stephen Walker, president 
of Trusted Information Systems 
(Glenwood, MD), estimates that the 
deal could generate between $400 
million and $2 billion for PKP be- 
cause the standard could become 
a part of everyday life. 

Rubin, liowever, believes that 
the patents held by PKP were fun- 
damental enough to lead to a long 
court battle with an uncertain out- 
come. The PKP hand was strong, 
and the government needed to set- 
tle. It is uncertain whether people 
will choose to use this new stan- 
dard and pay the price for the 
technology. 


—Peter Wayner 


C Set 


Get set for incredible 32-bit power. Get set for 
mission critical reliability. Get set for a range 
of advanced features. Get С Set++;" from IBM 
Programming Systems. C Set++ is the 

most complete object-oriented applica- 


tion development package you can buy 
for 05/2: 

. CSet++ lets you create the most () { 
advanced, high-performance applica- 
tions imaginable. Its 32-bit С/С++ compiler lets 
you unleash all the power of OS/2, piving you 
industrial-strength code for your mission critical 
applications. It has an extraordinary code opti- 
mizer with a full set of options— even 
a switch to optimize for the new Pentium" 
processor. Plus theres a full set of 
class libraries, zT "v C 


m ] м, - | О) [ ; Set your eyes oh this: C Set-++ gives the Workplace Shell" 


quite a workout. 


frameworks for PM, container classes and classes With C Set++, it's easier than ever to 
for multitasking, streams and more. set your sights on success. To order or to 

There's a whole set of other helpful features, find out more about OS/2 2.1 or C Set++, 
like an interactive source level debugger. The call 1 800 3-IBM-OS2. In Canada, call 
unique Execution Trace Analyzer traces the exe- 1 800 465-7999, ext. 460. 


cution of a program, then graphically displays dia- 
grams of the analysis. You also get a 2, 
a language-independent tool that lets you 


customize your own environment. It’s r1 


able and flexible— you can 
use any l6 and 32-bit DOS, 
Windows" and OS/2 tools. 


ІВМ and OS/2 are registered trademarks and C Set ++, Workplace Shell. Workframe/2 and 
"Operate at a higher level" are trademarks of International Business Machines Corporation. 
Pentium is a trademark of Intel Corporation. Windows is a trademark of Microsoft Corp. 
©1993 IBM Corp 
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SYSTEMS 


IBM's Ambra: 


Virtual Corporation... 


Logical Move 


A number of company 


names (i.e., Merisel, SCI Sys- 
tems, Acer, and Wearnes Tech- 
nology) are mentioned in the 
same breath as Ambra, the new 
IBM subsidiary that will sell 
lower-than-low-end PCs. Am- 
bra president David Middleton 
says that the new division 
hopes to capture 
at least 10 percent 
of what he says is 
a $10 billion mar- 
ket of people who 
prefer to buy their 
PCs by phone. 
However, the 
companies listed 
above will con- 
tribute as much to 
the manufactur- 
ing, distribution, 
and support of Ambra’s PCs as 
IBM will. For example, SCI 
will build Ambra's mother- 
boards, Acer is providing sys- 
tems development and subsys- 
tems technologies, and Merisel 
is handling the order taking. 
With IBM playing a less dom- 
inant role than ever before, an- 
alysts say one question that 
users will inevitably ask is: Can 
Ambra maintain the quality 
they expect of IBM systems? 
Rival Compaq boasts in- 
house manufacturing across its 
product line. Dell says it has 
brought all its manufacturing 
in-house, giving Compaq one 
less point of contrast, and Gate- 
way 2000 has brought in all its 
desktop manufacturing as well. 
Necessity or good marketing? 
"There's no reason why you 
should have lousy quality 
whether you outsource or not," 
says David Wu, analyst for 
market research firm S. G. 
Warburg in New York City. 
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The key, he adds, 
is how well prod- 
ucts are tested. 
What remains 
to be seen is the 


AMBRA VS. DELL: A DESKTOP SAMPLING 


SYSTEM CPU 


Ambra S450SL 486SLC-2/50 
Ambra D466BL Blue Lightning 66 
Dell Dimension XPS 450V 486DX2/50 

Dell Dimension XPS 466V 486DX2/66 


CONFIGURATION 


4 MB of RAM, 64-KB L2 cache 
4 MB of RAM, 256-KB L2 cache 
4 MB of RAM, 128-KB L2 cache 


4 MB of RAM, 256-KB L2 cache 


PRICE 


$1069 
$1559 
$1778 
$1978 


How low is low? Ambra, the new direct-response IBM subsidiary, has announced two 
notebook computers and 14 PCs—including a dual 60-MHz Pentium tower PC with a 
CD-ROM drive and a 540-MB SCSI hard drive for $6559. The chart shows the low 
end of the Ambra line and similar products that Dell announced the same day. Ambra 
configurations include a mouse, DOS, Windows, a 256-color graphics card, and a 
240-MB hard drive. Dell’s minimum systems include a 230-MB hard drive and a #9 GXE 
VL video card but no monitor. The Blue Lightning 66 is IBM Technology Products’ 
(Somers, NY) processor subsystem. IBM expects to start sampling a clock-tripled 


effect Ambra will 
have on the com- 
petition, billed **a tough call" 
by Infocorp analyst Scott 
Miller. Also open 
is how Ambra 
sales might dip 
into those of 
IBM's own Value- 
Point, particularly 
in a mail-order 
channel that gen- 
erates 10 percent 
of that line's 
sales—a sizable 
portion consider- 
ing the profit mar- 
gins of low-end systems. “It al- 
most seems like the company is 
duplicating effort," says Miller. 
"You have two direct-response 
organizations. How do you re- 
tool that?" 

The biggest wait-and-see, 
however, is Ambra's business 
model, the virtual corporation, 
which shows a major compa- 
ny outsourcing perhaps more 
than the industry has ever be- 
fore seen to beat lowball clone 
makers at their own game. “It 
certainly is a new way to do 
business," says Miller. "If a 
company like IBM can be suc- 
cessful at this, it raises the 
questions: ‘Do really need to 
be in the manufacturing busi- 
ness? Does it make more sense 
to spend my resources doing 
other things?’” 

—Ed Perratore 


Ambra Computer Corp., 
Raleigh, NC, (800) 252-6272. 


33-/100-MHz computer in this quarter. 


EMBEDDED PROCESSORS 


PowerPC Goes Underground 


m Technology Products plans to begin volume shipments in 
mid-1994 of a line of embedded processors that are based on 
the PowerPC architecture and designed for applications like 
printer and I/O control, PDAs (Personal Digital Assistants), and 
consumer electronics devices. Designated the PowerPC 400 
family, to differentiate it from the PowerPC 600 family under de- 
velopment by IBM and Motorola for general-purpose computing 
platforms, the processors in the 400 family will be made avail- 
able in chip form, on board-level controllers, and as ASIC (ap- 
plication-specific IC) cores. 

The last variation is particularly interesting because it lets 
manufacturers add custom control circuitry to the same chip 
containing a PowerPC processor, thereby eliminating the de- 
sign problems and performance hit you take when you move 
signals off-chip. The ASIC core is also an important competitive 
advantage: AMD and Intel don't offer an ASIC core for their first- 
line embedded architectures, the 29K and 960, respectively. 

IBM has not released design details for any member of the 
PowerPC 400 family, nor even a count of the number of differ- 
ent processors in the family. 

In addition to the PowerPC 400 family, IBM announced two 
important development tools for the PowerPC. The first is 
OS/Open, a real-time operating system that includes a develop- 
ment environment for embedded systems. OS/Open will be 
available in December for $19,500. The second development 
tool is RiscWatch-601, an expansion card for IBM RS/6000 
workstations that contains a PowerPC 601 processor. Risc Watch- 
601 is a complete development environment for the 601. It will 
be available in December for $22,500. 

With its announcement of the PowerPC 400 family, IBM 
takes a giant step forward into the merchant chip market. By 
leveraging its internal experience in creating microprocessor- 
based controllers and its design experience with the PowerPC 600 
family, IBM intends to create a line of embedded processors 
and controllers that will span both low-cost (greater than $10) and 
high-performance applications. 

—Bob Ryan 


Catch 


This just in. Applications Manager, best known as 
AM,” has just added OS/2° 2.1 support. We repeat, 
the flagship client/server application develop- 
ment software from Intelligent 
Environments is now available for 
О5/2 2.1 environments. 

For the latest-breaking devel- 


America, where AM and OS/2 offer 
a tried and tested mechanism for building 32-bit, 
multitasking, line-of-business client/server appli- 
cations. АМ visual programming environment 
streamlines the development and maintenance of 
mission-critical client/server applications by teams 
of programmers. Апа Static SQL support makes 
AM a real headliner. 

This recent news is becoming quite a feature 
story. By interfacing with 
MMPM/2, included 
with OS/2 2.1, AM lets 
programmers employ 
innovative team 


development 

capabilities E € 

like dynamically linked programming-simplifying ——————————— 
reuse and maintenance of program code. DDE se AM to develop your own highly rated network programs. 


support allows programmers to paste information, 
including AM code, comments and AM-generated 
documentation, into Windows" 3.1 applications 
easily. And there's also quicker screen interaction 
and improved productivity through support for 
OS/2's new high-performance 32-bit graphics To order or to find out more about OS/2 2.1 or 
engine. AM, call 1 800 3-IBM-OS2. In Canada, call 
With АМ and OS/2, you'll never again have to 1 800 465-7999. А на 

return to your regularly scheduled programming. Operate ata higher level. 


® 


IBM and OS/2 are registered trademarks and “Operate at a higher level" is a trademark of International 
Business Machines Corporation. AM is a trademark of Intelligent Environments, Inc. 2 Highwood Drive, 
Tewksbury, МА 01876. 1 508 640-1080 or 1 800 669-2797. Windows is a trademark of Microsoft 
Corporation. © 1993 IBM Corp. 
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NEC GSARGSOOKIAGS5241 


t 


Don't wait. Put one of our Image" 
Series 486 PCs on your desk imme- 
diately. You'll get Windows perform- 
ance that really screams. 

And we're not the only ones who 
feel that way. Ina 


recent review of the 


NEC pioneered 
local bus video 
technology to 
speed up 
graphics-based 
applications like 
Windows. Today, 
as other makers 
develop first- 


Image Series, PC 
World wrote, ‘Say 
goodbye to waiting 
in Windows:' 


Making it fast. 


generation local 

bus video, we Our ingenious 
offer advanced, 
second-generaton Image Video" 
technology. 


technology com- 
bines second-generation local bus 
video with a powerful graphics 
accelerator, so even the most com- 
plex, most demanding graphics 
applications run full blast. And with 


our True Color support for over 


NEC Image 466 
May, 1983 


16.8 million colors 
and photo-realistic 
images, those 
applications will 
have the impact of 
a speeding freight 
train. The bottom 
line: Your produc- 
tivity takes a fast turn skyward. 
Our new Image PCs are built for 
easy, 238-pin ZIF-socket upgrades to 
the next generation of Pentium-based 
Intel OverDrive" processors. We've 
also given them an on-board SCSI II 
interface, for quick connections to a 
wide range of peripherals. 

But wait: it gets even better. 

In addition, NEC's OptiBus" tech- 
nology can make those peripherals 
perform up to 30% faster than ordi- 


nary systems. While our ImageSync" 
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—— NEC Image 466 


feature delivers 
flawless, flicker- 
free images with 
no adjusting when 
used with one of 
our award-winning 
MultiSync* FG" 
monitors. 

The NEC Image Series. Just part 
of a whole family of great personal 
computers, from our affordable 
PowerMate® PCs, to our expandable 
Express" servers. So (why wait?), call 
1-800-NEC-INFO or NEC FastFacts™ 
at 1-800-366-0476, request 
document 46243. 


NEC Image 425 
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Because # is the way you want to go. 


News & Views 


DESKTOP PUBLISHING 


Frame Puts on a New Face 


i. a major rollout planned 
for mid-September, Frame will 
have released simultaneously 
its new FrameMaker 4 for Sun 
Microsystems and Hewlett- 
Packard Unix workstations, the 
Mac, and PCs running Win- 
dows. Frame ((408) 433-3311) 
reasons that by releasing all 
these versions at the same time, 
its customers—typically cor- 
porations, government agen- 
cies, and schools who want to 
share complex documents over 
different operating systems— 
can upgrade their platforms si- 
multaneously. 

Many of the new features in 
FrameMaker 4 will be com- 
mon to all the versions. Other 
features (e.g., support for Pub- 
lish/Subscribe on the Mac and 
new document-import filters 
on the Windows version) are 
unique to a certain version. The 
main thing that remains con- 


sistent across all the platforms 
is the desktop publishing mod- 
el of linked and anchored 
"frames." 

FrameMaker 4's most im- 
portant improvements are com- 
mon to all systems: a better or- 
ganization of functions and 
menus, context-sensitive help, 
paragraph format design by ex- 
ample or by specification, and 
new capabilities that make it 
easier to format pages and 
paragraphs and use fonts. For 
example, when you change a 
master document, the program 
immediately applies those 
changes, instead of requiring 
you to go through the extra step 
of applying the changes. 

Even though the drawing 
tools remain limited when 
compared to full-featured 
drawing programs like Aldus 
FreeHand and Illustrator, 
FrameMaker 4 supports more 


image and graphics im- 
port functions with 
greater control. One 
particularly nice new 
feature is a built-in in- 
ternational thesaurus. 
FrameMaker gives 
you a high level of lay- 
out contro] while main- 
taining much of the simplicity 
and general functionality of a 
word processor. Its format con- 
trol level is somewhere be- 
tween QuarkXPress (on the 
highly detailed end) and Mi- 
crosoft Word. The frame con- 
cept will either turn you away 
or win your heart. | am one of 
those who has been won over 
by FrameMaker. I evaluated 
version 4.0 on a Mac Quadra, 
but I use FrameMaker as my 
primary writing tool both at 
home (on a Mac IIci) and at 
BYTE (on a Silicon Graphics 
Indigo). FrameMaker is as easy 
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PSION’ S NEW POCKET COMPUTER IS TWICE AS NICE | 


‘FrameMaker 4.09 


' The forthcoming release of this гелир етт OTP ayetem | 
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FrameMaker 4°5 new organization of menus takes 
time to get used to, but it’s a valuable Improvement. 


to write with as a word proces- 
sor but is actually a desktop 
publishing program. Thus, I 
can actually see how my text 
wil! look in the pages of BYTE 
as I write it. 

—Ben Smith 


* Creates automatic hypertext links 
(clicking on a page number in the 
table of contents brings you to 
that page) 

* Supports RGB, HLS, CMYK, and 
Pantone color models 

e Document comparison 

e Customizes menus in three ways 

¢ Equation editor good for math- 
intensive documents 


pocket computer (e.g., a ГЕ сл: operating system, long | NT iren 
battery life, and diminutive size) and improved upon them by < 
doubling the screen, internal system RAM (now 512 KB), | 
and the speed at which its processor runs (now 7.7 MHz). 

Because Psion redesigned its applications to take advan- | f 
tage of the new system's improved graphics capabilities, it | — 
has also increased the internal application ROM to 1 MB. | 
The Series За also lets you record reminders and other brief | 
voice messages for later replay through its built-in | 
microphone. The result is an improved version of | 
a very capable computer that easily slips into your 
pocket. The Series 3a will sell for about $499. 

The bigger screen lets you view more informa- Жайны uS E 
tion in the built-in spreadsheet, word processing, "9 melee Ша 
database, scheduling, and other applications. Even 
better is the zoom function that lets you enlarge 
type from 6 points to 14 points in all the programs. 

Due to its keyboard, the Series 3a remains, like 
the Series 3, a pocket computer more suited to 
managing appointments and contacts than a system ~ 
for heavy-duty text input. But the Series 3a represents a nice improvement to a product that Psion 
says has already passed the million mark in unit sales internationally. 


* Rotates text and graphics in 
0.001-degree increments 


e Side heads now supported 


* QuickAccess toolbar lets you eas- 
ily access commands 

* Support for QuickTime, Apple 
Events, and Publish/Subscribe 


* Thumbnail preview of documents 
and images 

* Ungroups imported PICT images 
for further editing 


e QuickAccess toolbar 


e Can import CorelDraw апа GEM 
graphics files 


e More document-importing filters 


mE Series 3's screen 
that displays 40 

| columns and nine 
rows [middle 

| photo], the Series 
3a [bottom and 

| top photos) offers 

| an 80-column, 18- 
row display. 


* Import and export text through 
the XClipboard utility 

* HP VUE ard OpenWindows sup- 
port for drag-and-drop and dou- 
ble-click file launching 


—Dave Andrews 


Psion, Inc., Concord, MA, (508) 371-0310; fax (508) 371-9611. 
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HOW IO BUY А 
DOUBLE-SPEED CD-ROM... 
WITHOUI GETTING 
TAKEN FOR A DRIVE. 


Introducing Creative OmniCD. 
If you've been thinking about adding the power and excitement of an internal CD-ROM to your PC, here's some great 
EX. news: thanks to our exclusive Creative Double-Speed Technology," double-speed CD-ROM performance is 

М now available at about the same price you'd expect to pay for a single-speed drive. 

And we're not talking about just any CD-ROM here. This is a full-featured, MPC 2 compliant, 
| XA-ready, 300KB/second, multi-session photo CD drive with a blistering fast 320ms access time: 

The all-new Creative OmniCD.” 

WORKS ANY SOUND CARD. 

Of course Creative OmniCD works with your 


| r г 
Sound Blaster— after all, it is the industry standard | C R AT | V = 
for PC audio. But what if you've already got O ee ee see 
another sound card? 


PHONES voL. BUSY 
— | ‚ Псом 
No problem. Because Creative OmniCD (e = disi 


works perfectly with just about every major brand of 3 


audio card...or even without a sound card for applications that don't use audio. 
r^ of all, Creative OmniCD opens up a whole new world of CD-ROM applications: Like photo CD—we've even 
included Aldus" Photostyler" SE image enhancing software right in the box. And also games, 
О "NE multimedia and business applications, education, and more. 
THE BOTTOM LINE: A LOT MORE DRIVE, A LOT LESS MONEY. 
Sure, there's plenty of other manufacturers offering double-speed CD-ROM drives. But as part of a 
complete package with an SRP of less than four hundred dollars?’ Now that's Creative. 
For more information and the name of your nearest Creative Labs dealer, call 1-800-998-5227. 


Sound’ CREATIVE 


CREATIVE LABS, INC. 


"SRP $999.95 
= 5 © Copyright 1993 Creative Technology Lid. Crestrre Double-Speed Technology, Creative OmniCD, Sound Blaster and the Sound Blaster and Creahve logos are trademarks of Creative Technology Lid. All other trade- 
een Multimedia E marks are the property of their respective owners. U.S. inquiries: Creative Labs 1-800-998-5227 or 1-406-425-5600. International Inquiries: Creative Technology Ltd. Singapore, TEL (577730233. FAX 6977340351, 


Circle 172 on Inquiry Card. 


SAEED VAHID 


A. the climax of the Islamic 
revolution 14 years ago, the 
ruling government generally 
regarded computers as luxury 
equipment that offered little 
benefit to a country in which 
almost 40 percent of the popu- 
lation was employed in the 
agrarian sector. Before the rev- 
olution and the overthrow of 
the Shah of Iran, mainframe 
and minicomputers were most- 
ly used by large organizations. 
But Iranians in all sectors of 
business now recognize the 
benefits of computerization. 
When western countries ap- 
plied economic sanctions to 
Iran after the U.S. embassy was 
seized, buyers of cast-off main- 
frames in Iran lacked support 
in the area of software, docu- 
mentation, and after-sale ser- 
vice. Due in part to these eco- 
nomic sanctions and political 
upheaval, Iran lagged behind 
the microcomputer revolution 
as well. However, with the Au- 
gust 1988 cease-fire in the war 
with Iraq and the adaptation of 
a free-market economy by the 
new government, Iran is trying 
to keep pace with the world. 
The U.S. government pro- 
hibits U.S. companies from ex- 
porting computers with a rat- 
ing of more than 6 MTOPS 
(million theoretical operations 
per second) to Iran. Iranian buy- 
ers can nevertheless purchase 
such equipment from compa- 
nies like Tatung that are head- 
quartered in East Asia, as well 
as through European channels. 
Lower powered 386-based PCs 
are also available through re- 
sellers for U.S.-based compa- 
nies. Although the majority of 
PCs in use come from East 
Asian countries, firms like Dell, 
ALR, NCR, and IBM now have 
resellers in Iran. Companies in 
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Iran have also been able to ob- 
tain Mac Quadras and R4000- 
based workstations. 

Iran's own indigenous com- 
puter industry has suffered to 
some extent due to changing 
policies. For example, in the 
early 1980s, a group of Iranian 
engineers at a company called 
Pooya began to build a native- 
ly designed minicomputer, as 
well as write the system's own 
operating system. However, 
just as they finished the sys- 
tem, the state ban on import- 
ing PCs was lifted, and it was 
no longer economically justi- 
fiable to manufacture the ex- 
pensive minicomputer. Pooya 
now offers Samsung's PCs and 
ICL's DRS-6000 RISC ma- 
chines to its Iranian customers. 

The last attempt at develop- 
ing a natively designed PC 
failed with the rollout of a Z80- 
based PC to a market in which 
286-based PCs were already in 
extensive use. Despite these 
failed attempts at creating a na- 
tive system, many companies 
remain in the business of as- 
sembling components and mak- 
ing quality clone computers. 

As in a number of countries, 
the internationalization of Eng- 
lish-language software poses a 
unique set of challenges to soft- 
ware developers in Iran. Five 
Persian character sets exist in 
the market, each one intro- 
duced by a different company 
for use in its own software. 

About 90 percent of the mi- 
crocomputers in Iran run Mi- 
crosoft's MS-DOS. A Tehran- 
based software company called 
Computer Software, working 
in collaboration with Microsoft, 
has begun a project to add Per- 
sian language capabilities to 
the popular operating system. 
А beta version of Persian DOS 


has been released, but it has not 
yet been formally announced. 
Microsoft is also developing a 
version of Windows that is ca- 
pable of handling the right-to- 
left Persian script. 

Because none of the compa- 
nies developing Persian soft- 
ware in Iran are strong enough 
to influence the other software 
companies, each of their pro- 
prietary Persian character sets 
will continue to be used in par- 
allel. Perhaps Microsoft's Per- 
sian DOS will be a powerful 
enough force in the market to 
make the DOS character set the 
dominant one. But if software 
companies continue to intro- 
duce proprietary products and 
the government continues to 
implement confusing policies, 
the dominant characteristic of 
Iranian computing may be one 
of chaos. W 


Saeed Vahid is a freelance technical 
writer based in Tehran. You can 
reach him on BIX c/o "editors" or 
on the Internet at isi? irearn.bitnei. 


Moving Forward—Cautiously 


Despite a slow initial start 
and the lack of a standard 
Persian character set, the 
lranian computer market 


is growing steadily. 
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SL TECHNOLOGY 
MANAGING ENERGY EFFICIENCY 


HOW WE’RE 
SWITCHING TO 
ENERGY SAVINGS. 


Now notebooks can deliver 

Intel486" DX2 processor 

performance without com- 

promising battery power. And 

desktop PCs can save energy by automatically 
shutting down the entire system when not in 
use. In this fourth Intel Technology Briefing, 
we'll show you how these capabilities are 
possible with Intel's SL Technology. 


SL Microprocessor Technology was originally 
developed for mobile computers to provide a 
reliable technique for conserving battery power. 
This technology has now been integrated into 
Intel’s entire 1486" microprocessor family. 


Today's desktop systems are being designed to 
utilize the same technology. These new desktop 
systems reduce energy consumption, saving on 
annual electricity costs. Energy efficient systems 
based on SL Technology will also easily meet 
the Environmental Protection Agency's new 
Energy Star program guidelines (see back page). 


Simply put, the SL Enhanced Intel486 proces- 
sor family brings a new level of performance 
and functionality to today 5 computers. 


FOR NOTEBOOK USERS, ENERGY 
EFFICIENT FEATURES ARE CRITI- 
CAL BECAUSE EVERY MILLIWATT 
OF POWER SAVED EXTENDS BAT- 
TERY LIFE. NOTEBOOK USERS 
ALSO DEMAND DESKTOP PERFOR- 
MANCE. TO ACCOMPLISH THIS, 
INTEL HAS NOW INCORPORATED 
SPECIAL POWER MANAGEMENT 
FEATURES INTO ITS LINE OF 
PROCESSORS: 


: SYSTEM MANAGEMENT MODE 
(SMM)— EXPLANATION AT RIGHT. 


• STATIC TECHNOLOGY—ALL 
SL ENHANCED i486 PROCESSORS 
ARE DESIGNED TO BE STATIC. 
THIS ENABLES THE PROCESSOR 
CLOCK TO BE STOPPED AND 
STARTED WHILE RETAINING THE 
STATE OF THE MICROPROCESSOR 
ANO SYSTEM. 


: PROCESSOR CLOCK 
CONTROL— THE POWER 
MANAGEMENT LOGIC TAKES AD- 
VANTAGE OF STATIC TECHNOLOGY 
BY PUTTING THE PROCESSOR INTO 
A LOW-POWER STANDBY STATE. IT 
DOES THIS VIA THE STPCLK PIN ON 
THE PROCESSOR. OPERATING SYS- 
TEMS AND APPLICATIONS CAN ALSO 
CONTROL THE PROCESSOR CLOCK 
THROUGH A HALT INSTRUCTION. 


: 33 VOLTS—THE SL ENHANCED 
i486 PROCESSOR CAN BE DRIVEN 
BY 3.3 VOLTS. THIS TRANSLATES TO 
A60% POWER SAVINGS OVER PRO- 
CESSORS OPERATING AT 5 VOLTS. 


ADVANCED 


@ THE POWER MANAGEMENT LOGIC 
MONITORS THE SYSTEM LOOKING 
FOR INACTIVE PERIPHERAL DEVICES. 
Ө) WHEN AN INACTIVE DEVICE 18 
LOCATED, THE POWER MANAGEMENT 
LOGIC GENERATES A SYSTEM MAN- 
AGEMENT INTERRUPT (SMI) AND 
SENDS [T TO THE MICROPROCESSOR, 
€ UPON RECEIPT OF SMI, THE 
PROCESSOR SWITCHES FROM REAL, 
PROTECTED OR VIRTUAL MODE TO SMM. 
@ SMM TAKES A “SNAPSHOT” OF 
THE SYSTEM, REMEMBERING THE 
PERIPHERAL SETTINGS, AND STORES 
THE INFORMATION IN A DEDICATED 
SEGMENT OF MEMORY CALLED 


POWER MANAGEMENT 


JOINTLY DEVELOPED BY INTEL AND 
MICROSOFT, ADVANCED POWER MANAGEMENT (APM) 
SOFTWARE DRIVERS COMPLEMENT THE HARDWARE POWER 
MANAGEMENT LOGIC. THIS SOFTWARE RESIDES IN THE 
OPERATING SYSTEM. BASED ON THE APPLICATION'S ACTIV- 
ITIES, APM PASSES INFORMATION TO THE POWER 
MANAGEMENT LOGIC ALLOWING POWER LEVELS TO 
BE FINE TUNED. APM ENHANCES HARDWARE- 


BASED POWER MANAGEMENT. 
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SMRAM. THIS PROTECTED AREA 
CANNOT BE ACCESSED BY EITHER 
THE OPERATING SYSTEM OR APPLI- 
CATIONS ENSURING PROTECTION. 
©) PROCESSOR EXECUTES POWER 
MANAGEMENT CODE FROM ROM 
BIOS TO TURN OFF THE PERIPHERAL 
DEVICES OR SYSTEM. THEN, A SPE- 
CIAL SMM INSTRUCTION, RESUME, 
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MANY DESKTOP PC USERS NEVER 
TURN THEIR COMPUTERS OFF 
BECAUSE OF DELAYS IN RELOAD- 
ING THEIR OPERATING SYSTEM 
OR APPLICATIONS. AN ENERGY 


PROCESSORS AND PEN: UM d PROCES- 
SORS. IT REDUCES ENERGY CONSUMPTIO 


15 EXECUTED TO RESTORE THE 
BY AUTOMATICALLY TURNING OFF PERIPHE EFFICIENT DESKTOP PC COMBATS 
ALS, OR THE ENTIRE SYSTEM, WHEN NOT IN ланта н FREIE ANE, SUCH ENERGY WASTE BY USING 
? 
SMM ENSURES SOFTWARE COMPATIBILITY @ TO TURN ON THE DEVICE, THIS SYSTEM MANAGEMENT MODE 
ENERGY EFFICIENT DESIGNS. PLUS, SMM HAS SEQUENCE OF EVENTS IS REPEATED. (SMM), STATIC TECHNOLOGY, AND 
A UNIQUE BULLET-PROOF POWER MANAGEMENT THE ENTIRE PROCEDURE tS VIRTUALLY PROCESSOR CLOCK CONTROL TO 


FEATURE—I/O INSTRUCTION RESTART— CONSERVE ENERGY. 


THAT ENSURES CODE SENT TO A TURNED 
OFF DEVICE WILL NEVER BE LOST. 


INSTANTANEOUS, SO PERFORMANCE 


IS NEVER COMPROMISED. 
* DURING PERIODS OF SYSTEM 


INACTIVITY, SMM AUTOMATICALLY 
INITIATES A“SLEEP” MODE, REDUC- 
ING BOTH SYSTEM AND MONITOR 
POWER FROM UP TO 250 WATTS 
TO LESS THAN ЗО WATTS EACH. 


* SMM CAN DECREASE POWER 
CONSUMPTION WHILE THE SYS- 
TEM IS IN USE BY TURNING OFF 
INACTIVE PERIPHERALS, LIKE 
FAX CARDS, MODEMS ANO DISK 
DRIVES—ALL WITHOUT COMPRO- 
MISING SYSTEM PERFORMANCE. 


» USING ENERGY EFFICIENT 
FEATURES, 1500 KW HOURS 

PER SYSTEM CAN BE SAVED PER 
YEAR. THAT'S THE EQUIVALENT 
OF UP TO $120 PER YEAR IN 
ELECTRIC COSTS FOR U.S. USERS, 
OR UP TO $360 PER YEAR FOR 
EUROPEAN USERS. 


WHY IS ENERGY EFFICIENCY 
IMPORTANT TO THE DESKTOP? 


THE U.S. ENVIRONMENTAL. PROTECTION 
AGENCY ESTIMATES COMPUTERS TODAY ACCOUNT FOR 
ROUGHLY 596 OF ALL COMMERCIAL ENERGY USE, AND BY | 
THE YEAR 2000 THIS WILL LIKELY DOUBLE TO 10%. STUDIES |, 
ALSO SHOW MUCH OF THIS ENERGY CONSUMPTION 18 
WASTED; 30 TO 4096 OF ALL DESKTOP COMPUTERS 
IN THE U.S. ARE LEFT ON OVERNIGHT. 
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INTEL HAS WORKED CLOSELY 
WITH THE ENVIRONMENTAL 


PROTECTION AGENCY ON THE 
ENERGY STAR PROGRAM. THIS 
PROGRAM SETS GUIDELINES TO 
REDUCE POWER CONSUMPTION 
BY INACTIVE COMPUTERS AND 
MONITORS FROM UP TO 250 
WATTS COMBINED TO LESS THAN 
30 WATTS EACH. THIS CHART 
SHOWS THAT SYSTEMS DESIGNED 
WITH AN SL ENHANCED 1486 ° 
PROCESSOR FALL WITHIN THE 


ENERGY STAR PROGRAM 


GUIDELINES. 


THE REST OF THE SE. | | 


TECHNOLOGY STORY. - 


Soon, SL Enhanced 
Intel486" processor-based 
systems will incorporate an 
even wider array of capa- 
bilities to help desktop PC 
users reduce energy con- 
sumption. For example, 
each computer will have a 
built-in “alarm” that utilizes 
the Intel486 processor's 
System Management Mode 
to automatically tum оп а 
user’s computer each mom- 


ing and then turn it off, if 
inactive, at a pre-set time 
in the evening. 

A manually operated 
"button" on each computer 


will also be available. When | 


pushed, this button will put 
the entire computer, monitor 
and printer into a much lower 
power state. Pushing the 
button a second time springs 
the entire computer system 
back to life, within seconds. 


INDUSTRY SUPPORT 


— | Intel engineers are working 


closely with industry partners 
to design desktop and note- 
book systems with energy 
efficient capabilities. These 
partners include leading 
computer manufacturers, as 
well as chip set, BIOS and 
power supply vendors. 


SL TECHNOLOGY: 
COMBINING THE BEST 
THE B b 
Energy efficient laptops 
with full desktop perfor- 


mance, and desktop PCs 
with the energy saving 
features of a notebook— 
these are the real benefits 
of Intel’s SL Technology. 
Our new SL Enhanced i486 
processor family symbolizes 
our commitment to that 
technology, as well as energy 
efficiency, throughout the 
entire industry. Ask your 
computer manufacturer for 
information on their systems 
with SL Technology. 


©1993 Intel Corporation, 


To find out more about Intel's SL. Technology and our SL Enhanced i486 processor family, call us and ask for literature package 
#70. Free reprints of other Technology Briefings, including Pentium" processor, OverDrive" processor and PCI local bus, аге 
also available through our toll-free number. 


intel. 


241800-001 


Hawking Returns 


HUGHES PACK 


Stephen Hawking 


author of A ИЛЕ HIS TOY OF TIME 


tephen Hawking’s Black Holes and 
Baby Universes and Other Essays is a 
collection spanning 16 years of fascinating 
| scientific thought. Cleanly written, it lets you 
examine the progress of Hawking's work and 
study from 1976 to the present day. Hawking 
describes this book as writings ranging from 
| "autobiographical sketches through the phi- 
| losophy of science to attempts to explain the 
excitement І feel about science and the uni- 
verse." No small subjects herc. 

The first portion of the book is devoted to 
personal glimpses into Hawking's life and at- 
titudes in essays titled “Childhood,” “Oxford 
and Cambridge," "My Experience with ALS," 
and “A Brief History of A Brief History.” Readers who are not among the elite 
Hawking fans will enjoy learning more about this person many are calling "the 
most brilliant theoretical physicist since Einstein." After this insight into his 
personal history, Hawking delves into a discussion of a “theory of everything." 
He then proceeds to take potshots at philosophers of science, labeling many of 
them "failed physicists." 

Physicists, astronomers, and cosmologists who don't live in a cave will not find 
any new physics in the more technical essays, but they may find a new way to un- 
derstand physics. Hawking acknowledges in the preface that “there is inevitably 
a certain amount of repetition" among this collection of essays. Despite the rep- 
etition, the presentations are not identical, and each is phrased slightly differently. 
These differences can be extremely valuable to those who seek a more concrete 
grasp of highly abstract concepts. Each presentation can serve to patch a small hole 
in the wall of understanding, and as these holes are filled, one's knowledge ends 
up on a more solid foundation. 

One recurring topic, the uncertainty principle, appears in “Is the End in Sight 
for Particle Physics?" to explain the lack of radiation from an accelerating elec- 
tron in the ground state of an atom. “Is the End in Sight" is actually a reprint of 
Hawking's essay given when he was inaugurated as Lucasian Professor of Math- 
ematics at Cambridge in 1980. The uncertainty principle reappears in “The 
Quantum Mechanics of Black Holes," when Hawking finally gives in to the re- 
alization that black holes can indeed emit particles. 

In the essay “Black Holes and Baby Universes,” the uncertainty principle is used 
again to deal with the emission of particles from black holes, but this time we get 
into a little-known science fact of faster-than-light travel. Does this mean Star Trek 
has it right? No, it simply means that many seemingly strange things aren't that 
strange after all, especially when brilliant minds work the laws of physics. 

The reader must keep in mind that these are short essays, and most of the top- 
ics covered in the scientific essays are covered much more thoroughly in Hawk- 
ings’ previous book, A Brief History of Time. For those who have not read the ear- 
lier work, this winning collection of essays will very 
likely provide the stimulus to go on. & 


Hughes Pack is the Theodore К. Carpenter faculty fellow in 
science at Northfield Mount Hermon School in Northfield, 
Massachusetts. He is involved with the Hands-On Universe 
Project. which is attempting to bring astronomical image pro- 
cessing into the high school classroom via personal compulers. 
You can reach him on BIX c/o "editors. " 


Books & CD-ROMs 


MULTIMEDIA BEATLES 


A HARD DAY'S NIGHT 


The Voyager Co., 1351 Pacific Coast Hwy., 
Santa Monica, CA 90401, (310] 451-1383, $39.95 


he Voyager Co. has garnered a reputa- 
tion for its innovative approaches in 
transferring books to electronic media. Its lat- 
est CD-ROM, the Beatles' A Hard Day's 
Night, breaks new ground by proving how 
effective this technology is with a movie. This 
CD-ROM contains the Fab Four's entire 1964 
film of the same name—all 90 minutes of 
it—as a QuickTime movie. You can view, 
stop, or pause the black-and-white movie’s 
action and sound in a 160- by 120-pixel screen 
from within a HyperCard stack. A button lets 
you expand the movie to a 320- by 240-pixel 
screen, but the image becomes grainy— 
enough so that my test subjects switched to 
the smaller window. A pop-up menu lets you 
jump to different spots within the movie, sim- 
ilar to the chapter feature on laserdisc players. 
Also included in the HyperCard stack is 
an essay by Bruce Eder, as well as the movie’s 
original script. The script’s text can be dis- 
played beside the QuickTime window, and 
it stays in sync with the movie's action with 
hardly a glitch. Bracketed text indicates lines 
or scenes that were never used, while text in 
parentheses indicates improvised dialogues. 
The script supplies a fascinating glimpse of 
the creative process involving the Beatles and 
Richard Lester, the movie's director. 
Today, Lester’s nearly 30-year-old visual 
montages and stop-frame trickery seem re- 
markably prescient of MTV. A Hard Day’s 
Night, the CD-ROM movie, shows how far 
CD-ROM has come and where it will go. 


—Tom Thompson 


IMAGE FROM A HARD DAY'S NIGHT CD-ROM 
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PROTECT YOUR 
SOFTWARE 


NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
are right for you. 


Security Continuum 
nique [Read/Write | Password | Expiration 
Serial # | Memory |Protection Responses 
Se | x 


051427 Time Button 
DS1425 Multi Button PE 


Snap In, Snap Out 

Authorization Buttons interface to the installed base of 
100+ million PC's via the DS1410 Button Holder. They 
simply snap in and out. The DS1410 accepts two Buttons 
concurrently. 


Toward a Dongleless World 

New computers that accepi Buttons directly, including 
palm and notebooks, are being designed at OEM's today. 
Our Dongle Trade-In Program will help in your transition 
to this world. With an approved : f 
application, we'll pay you $7.00 
for each dongle that you 
trade in for an Authorization 
Button and Holder. This offer 
is good until December 31, 1993; 
The one-piece price for the 
DS1420 is $4.35; volume 
discounts apply. 


We're Serious About Security 
At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique registration number lasered into each 
chip prevent duplication. 


To learn how to button down your software, give us a call. 


DALLAS 


SEMICONDUCTOR 
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 
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WINDOWS DISSECTED 


WINDOWS INTERNALS by Matt Pietrek Addison-Wesley, 
ISBN 0-201-62217-3, $29.95 


W hen I run Windows from a DOS prompt, I type WIN, and 
in a few seconds, the Windows user interface appears. 
I had a pretty good idea of what happens in between, but I was 
never quite sure. Windows Internals solved that mystery for me. 
From the moment I opened this book, I was transformed from a 
mere programmer to a Windows systems designer. It explains 
every aspect of Windows, including start-up and shutdown, mem- 
ory management, program loading, the windowing system, the 
GDI (Graphical Device Interface), the scheduler, messaging, and 
dynamic linking. Each component is examined in great detail 
with the aid of C p-code. 

Reading the first chapter was a real education for me, as it ex- 
plains how the system goes from a simple DOS-based configu- 
ration to a complex multitasker р ! ! l 
while still relying on DOS. poi] 
Each sentence is like tracing ‹ | 
into а line of code, and this | | | 
chapter provides a step-by-step 
process of explaining exactly 
how Windows works. 

I was pleased to see that, un- 
like similar books, Windows 
Internals does not contain a 
discussion of basic program- 
ming fundamentals such as 
protect mode and selectors. It 
assumes that you are already 
familiar with them. Beginning 
programmers or readers not fa- 
miliar with Windows programming should probably start with 
something more basic before reading this book. 

The text is balanced with just the right amount of humor, and 
the book is surprisingly easy to read for such a highly technical 
subject. It includes listings for some handy little programs, but 
don't look for fancy diagrams or pictures—this is hard-core de- 
velopment material. Every experienced Windows programmer 
should read Windows Internals and keep it on the shelf for future 
reference. 


MATT PIETREK 


— Steven J. Mastrianni 


WARM AND FUZZY LOGIC 


FUZZY THINKING: THE NEW SCIENCE OF FUZZY LOGIC 
by Bart Kosko Hyperion, ISBN 1-56282-839-8, $24.95 


Е > logic, more than any recent technical topic, is in dire 
need of a marketing overhaul to make it more understand- 
able to a wider audience. Bart Kosko's Fuzzy Thinking: The New 
Science of Fuzzy Logic is not the required solution. Although I 
found the book stimulating, provocative, informative, and thought- 
provoking. it does a much better job of explaining the philosophy 
of fuzzy logic to the believer than to the skeptic. 

Although Kosko's scientific arguments and explanations are 


A literal encyclopedia of DOS knowledge. This 
bookisacompletely revised edition of our bestselling 
PC System Programming book which has been read 
by over 225,000 programmers worldwide. Whether 
you want to program in Assembly Language, C, 
Pascal or BASIC, you'll find dozens of practical 
working examples for cach of these languages. 


$59.95 with companion disk. 


Learn the basics of data compression and then the 
specifics of using the major shareware and freeware 
programs. Covers features and commands for using 
PKZIP, LHARC. 


$19.95. 


DataCruncher Software- 
Fail Safe way to save disk space 


A Windows shell for using any of the above software. 


$17.95. 
AutoCAD 12 Programming 


See how to integrate custom functions andcommands 
into AutoCAD. Learn batch file programming, for 
user defined startup; script files, for specific drawing 
sequences; and custom commands with AutoLISP or 
ADS. Diskette contains menus and programming 
examples to help you learn fast. 


$44.95 with companion disk. 


مص مد 


Order Toll Free 


[ Please rush me the following books: 


— Excel for Science & Tech... $54.95 ea. 
| — 005 6.0 Complete SE .....$59.95 еа. 


MT pP Ox INHORE PR DAS I ERT 


EXCEL for Science & Technology 


focuses on the power of Excel beyond the spreadsheet. 
Learn about Excel Solver, Scenario Manager, 
Mathematics Functions, Physics, Chemistry, 
Technology Conversion and many other topics. 

This book and its companion disk allow you to 
immediately apply what you learn by using the 
macros and worksheets on the disk. Excel for Science 
and Technology is more than a book; it’s an 
indispensable professional work tool. | 


$34.95 with companion disk. 


--— 
The 486 Book 
See why the 486 is the processor of choice; how it 


works and how уоп can set up your system for 
maximum performance — even with DOS 6. 
Infoon new Overdrives, DX2s and even the pentium. 
Includes SystemSleuth Professional and PCINFO 
software on companion diskette. 


$34.95 with companion disk. 


Upgrading & Maintaining Your PC 


Turn your PC into a high performance screamer! 
Whether you're adding memory or a hard drive, a 
CD-ROM or а sound board or upgrading an XT to a 
386 or 486, this book shows you how. Includes 
companion diskette of utilities and System Sleuth™ 
diagnostic software that helps you analyze your 
systems performance. | 


$34.95 with companion disk. 


— ÁN РОВА: 


Includes 
Tempest 
the graphic shell for DOS 


FERT 
TEN ШОШ 
Тетрё LL. 1. Е. ы 


осашаав Tempest 


a e, 8 
DOS 6.0 Complete • Special Edition 
This is the practical user's guide to DOS 6.0. Over 
1100 pages of Yo hints cover everything from 
installation to DOS 6.0's new utilities - MemMaker, 
DoubleSpace, Anti-Virus and Defrag. 


The companion disk includes free software, Tempest 
- the graphic shell for DOS 6.0 that lets you click, 
drag and drop! If you often find yourself stuck at the 
C> prompt trying to figure out what to type next, you 
need Tempest. All DOS commands are executed 
with just a click of the mouse. 


$39.95 with companion disk. 


| tayup LASTES 


Tai i 


в в е 
Multimedia Mania 
Learn the basics from adding CD-ROMs and sound 
boards to making an MPC system. Includes CD- 
ROM with over 400 megabytes of sounds, graphics, 
animations, samples and techniques. Experiment 
with several commercial multimedia demos, Valuable 
coupons from major software publishers worth over 
$600 inside. 
$49.95 with companion CD-ROM. 


The SoundBlaster Book 


This bestselling book is the complete guide to Sound 
Blaster™, from installation to custom programming. 
Discusses different Sound Blaster™ cards, 
commercial, public domain and shareware software 
products available. 


$34.95 with companion disk. 


А ce oe eee быы ш 


For fast delivery Order Toll Free 1-200-451-4319 mx. 210, or FAX (616) 698-0325 
Or mall this coupon to: Abacus, 5370 S2nd Street SE, Grand Rapids, MI 49512 | 
Method of Payment: О Ива Master Card OAmExpress О Check / М.О. | 


1-800-451-4319 | — PZP. LHARC а Co. mau $19.95 ca. | Сагай Аы PE [Pes a НЕЕ | 

AutoCAD 12 Programming . $44.95 ea. | Name: 

Available at: B. Dalton, Barnes & Noble, Bookstar, | Data Crunche r nennen 917.95 ea. | 

Bookstop, Waldenbooks, Crown Books, Software 7 ЄЛ À 

Etc., CompUSA, Computer City Бремен, Fry's | —— The 456 Боск... $54.95 ca. | Company; 

Electronics, Computer Literacy, Tower Books, Uparadina & Maintaining ... $34.95 ea. 

Stacey's, and other retailers nationwide. | H A тү 4 $49.95 ea Address: 

In Canada at: Coles, W.H. Smith Books, Classe | ^ a a "Eus А E Tip 

Bookshops, and London Drug. Call or write forour , ——S0UNABlaster Book nnn $34.95 ea. | City: State: __ Zip: 

- free catalog of PC Books. | Subtotal Phone: Fax#: 


Оер. B10, 5370 S2nd Street SE, Grand Rapids, MI 49512 
Phone: (616) 698-0330 Fax: (816) 698-0325 
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cus | | In US & Canada ada 45.00 shipping: 


| Foreign orders add $15.00 per Мет: 
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Total amount (US funds}: 


(2 Yes, please rush your free catalog of PC books and software. 
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Ever seen a grown pirate cry ? 


Just plug this in ... and watch 
MEMOPLUG™ 


The amazing Software protection system based on a 
hardware T g. Contains read-write programmable 
memory. This system is practical and easy to use for 
both programmer and end-user. Supports various 
programming languages, operating Ташы and 
types of computers. 


U-PLUG" . 


d 


The premiere protection plug for UNIX systems 
that connects the standard serial port of computers 
and каеш 


LANPLUG™ 


Comprehensive network protection starts with 
a sing рк The LANPlug lets you operate 
protected software from any wor Vp) on the 
network, while supervising a number 

authorized simultaneous operation ак 


CLOCKPLUG", = 
This unique Time-limited software protection system is 
based on a plug containing a real-time clock. It allows 4 
users limited execution times for leasing E demonstration 
applications. 

A password system allows you to rewind ihe clock by telephone 


U.S. office: Tel: 1 (800) 677 1587 


Tek (407) 682 1587 Fax: (407) 869 1409 Eli Shi 
South Africa: LionSoft Tel: 011 640 600 la 1m 


Design: Zamir studio 


Holland: M.H.P Tel: (31) 440612916 MICROCOMPUTERS LTO 
France: C.T.I Tel: (1) 47 38 16 17 5 Haganim, P.O. Box 8691 
Spain: Economic Data Tel: (34) 1 442 28 00 Haifa 35022 ISRAEL 


Czeck Republic: PC Kompas Fax: (42) 2 43 11 88 Tel: 972-4-516111, Fax: 972-4-528613 
Currently looking for international distributors 


See us at COMDEX Fall '93, Location S 3031 


Introd ucing. : ST 
A New Standar 
шнш, Sat 


ir presentations a 


Now you can develop: any sale 

presentation, school report 

or even a family scrapk 

using the power of m ultrmedite 
Па With SST, ОАА гап рї 
ne | ‚ dynamic | prese ena tee 
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stellar, he discounts his credibil- 
ity by glibly assuming that every- 
one raised under a Western phi- 
losophy is fundamentally unable 
to deal with “the Tao of fuzzy,” 
| while those raised in a predomi- 
nantly Eastern culture will take 
to it naturally. Ап insult to both 
cultures. Kosko is at his best 
when he tells how certain math- 
ematical principles can be ap- 
plied to make smart decisions in 
smart products, such as a wash- 
| ing machine that knows for each 
load how much soap to use and 
how hot the water needs to be. 

Kosko believes that the slow 
acceptance of fuzzy-logic design techniques in the U.S. as com- 
pared to the rapidly increasing practical usage of the technology 
in Japan is directly related to deep-seated cultural differences. 
Western culture and science have long been based on truth. State- 
ments are true or false. Ап item is or it isn't. Computer bits are on 
or off. Rarely (even in the depths of political debate) is there a 
middle ground, a degree of truth, a concept of almost. Eastern phi- 
losophy is more accepting of shades of gray—degrees of truth, ex- 
istence, and reality. 

In recent years, the bivalent Western world view has started to 
shift. We now describe the world in terms of fractals and chaos 
theory—neither of which have well-defined borders. Our view of 
the world has become more accepting of imprecision. Fuzzy log- 
ic is simply another method of coping with this increasingly 
complex world view. Fuzzy Thinking ranges from philosophy 
through hard science to metaphysical futures. The book is not 
an introduction to fuzzy logic, the science. Rather, it is an intro- 
duction to fuzzy logic, the mind-set. 

I thoroughly enjoyed Fuzzy Thinking and the ideas it has gen- 
erated. Linking fuzzy logic with Eastern philosophy, however, will 
do little to convince the advocates of “hard” facts that it is a so- 
lution who's time has come. 


THINKING | 
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—Raymond GA Côté 


POWERBOOK BY THE BOOK 


THE POWERBOOK COMPANION, 2d ed., by Richard Wolfson and 
Sharon Zardetto Aker Addison-Wesley, ISBN 0-201-62621-7, $24.95 


or those MacFolk who never leave home without their 
PowerBooks, The PowerBook Companion should be packed 
along with the computer. It provides a technical overview of the 
PowerBook line (remarkably, it was up to date on the Power- 
Book 165c and 180c), with numerous tips on paring down the es- 
sential operating system (to conserve disk space) and extending 
battery life. If your PowerBook mysteriously conks out, the step- 
by-step troubleshooting chapter can be a lifesaver. 

Based on my own travel experiences, the advice for connect- 
ing to a variety of telephones with or without RJ-11 jacks is right 
on. Highly recommended. il 


—Tom Thompson 
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Our new color printer 


нн UNITED 


HEALTHCARE 


PURCHASE REQUISITION 


not only looks great on paper, 
It looks great on paper. 


True, the brilliant color produced by the new Tektronix 
Phaser ® 200 is captivating. But the price is equally attractive. 
And though we've become the award-winning leader in 
color printers by frequently outdoing the ТРИ 
competition, this time ? оа 
we ve even outdone our- 
selves. Introducing our 


a The eye 
newest business work when it sees black The eye 
and white. when it sees color. 


group color printer. 
The Phaser 200 is compatible with virtually any business 
software and can print two colorful pages per minute. Мо, 
not two minutes per page—two pages per minute. And 
even at a speed like that, it still manages to print eye-catch- 
ing color on common laser paper or transparencies using a 
separate input tray for each. You select the medium you 
want at your computer keyboard. And it switches automat- 
ically from user to user just as easily, using its parallel, serial, 
Apple Talk,™ or optional EtherTalk" and Ethernet" ports. 


It has all the advantages of a laser printer. True Adobe 
PostScript" Level 2, networkability Pantone* colors, speed 
and price. (Did you notice it's only $3695, slightly below 
unheard of?) And when you add to that extremely high 
materials capacity and sparkling TekColor™ output—not just 
any color, but the indisputably best color in the business— 
you've got something even better than our previous best. 
Which is quite a feat. 

So stop by your nearest Tektronix dealer or call us at 
800/835-6100, Dept. 28] for a free 
output sample. For faxed infor- _ „ж 
mation call 503/6827450, ~ 
ask for document # 1223. 
You wont find another 
business investment that 
looks this good on paper. 


Tektronix 


Phaser is a trademark of Tektronix, Inc. PostScnpt is a trademark cf Adobe Systems, Inc. АЙ other marks are trademarks or registered trademarks of their respective companies. 
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ProBas 5.5 
by TeraTech 


ProBas has 938 routines to make your pro- 
grams faster and more professional. Includes 
routines for: virtual screens, a complete GUI, 
file compression, extended/EMS support, 
improved file 1/0 mouse, windowing, sorts, 
string and numeric, hundreds more...1200 
pages of docs. No royalties. Requires 
QuickBASIC, BASIC PDS 7, or VB for DOS. 
Hard disk required. 3-5 MBS space. 


List: $195 Ours: $149 
FAX сеет # 1972-0004 


WindowsMAKER 
Professional 5.0 
by Blue Sky Software 


Next generation of the most powerful C/C++ Code 
Generator and Prototyper for Windows 3.1, NT & 
Win32s, The fastest way to create full-featured 
Windows apps. This product stands out, does 

a toolbar can be created with 1 
click! Test run your design, make changes interac- 
img generate code for multiple platforms—ANSI С, MFC, OWL, etc.; widest 
compiler support іп industry. TrueCode technology—user code is 100% pre- 
served. Highly recommended! 


List: $995 Ours: $839 
FAX cetera # 2602-0003 


CA-dBFast™ for Windows 2.0 
by Computer Associates 


The complete standalone dBASE/Xbase develop- 
ment language for MS Windows. Create fast, 
powerful, easy-to-use graphical applications with 
over 200 extensions to the dBASE III PLUS lan- 
guage. It also includes an interactive editor, 
compiler, and linker. Challenge your creativity 
and imagination! Design multiple windows, pull- 
down menus, check boxes, list boxes, radio buttons, bit-map pictures, 
and more! 


List: $249 Ours: $199 
FAXcetcra # 1004-0003 


Allegro CL/PC 1.0 
by Franz, Inc. 


An object oriented development system for 
Microsoft Windows. Allegro CL/PC is based on 
Common Lisp, a unique and powerful program- 
ming language, and includes CLOS, the 
Common Lisp Object System. Allegro CL/PC 
offers advanced development tools that 
enhance programming productivity in an inte- 
grated user-friendly environment. Allegro CL/PC also contains an inte- 
grated runtime generator with royalty-free application delivery, 


List: $995 Ours: $759 
FAXcetera # 3010-0001 
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MetaWare High C/C++ 
by MetaWare, Inc. 


NEW. RELEASE! High C/C++ version 3.1, 

MetaWare's 32—bit compiler is shipping. 

Includes а 32-bit saurce-level debugger, and 
a 32-bit Application Developers Kit for 
Windows. The “Incremental Strengths" fea- 
шге enables gradual migration from C to C++ 
one block at a time. High C/C++ provides 
óptiónal ANSI conformance, eight levels of 
global optimization and a full implementation of C++ templates. 


List: $795 Ours: $669 
FAXcetera # 1590-0008 


WATCOM™ SQL for Windows 
by WATCOM 


WATCOM™ SQL for Windows is a complete 
cliénit /server DBMS including a standalone single- 
user ‘SQL database server. WATCOM SQL for 
Windows allows you to develop and deploy single- 
Т user standalone applications, and to develop appli- 
-eati¢ns for use within the WATCOM SQL Network 
Server Edition. WATCOM SQL for Windows 
includes support for the Microsoft Open Database Connectivity (ODBC) 
Standard for database applications. 


List: $395 Ours: $299 
FAX сеет # 1683-0013 


NEW THIS MONTH 


Defect Control System 
for Windows 
by The Software Edge 


Take control of what's bugging vou! Defect Control 
System is the award-winning bug tracking tool that 
gathers software defect data and generates practical 
management reports used to monitor the health of your 
sofiware project. Complete Submit, Notification, Update, 
Query. and Report features help you deliver quality soft- 
ware on time. And easy customization means DOS 
won't change the way you work. 


List: $695 urs: $495 
FAX cetera # 6011-0001 


^" ° ° BASIC Network Library 
Network C Library 

^“ | by Automation Software 
^ Consultants, Inc. 


'^ ` The most comprehensive libraries available 
for NetWare software development, support- 
„„ te a 4, ing all versions of advanced NetWare including 
3.11. Over 450 C functions and 300 BASIC func- 
tlons. Include any features from the NetWare com- 
mand Ime utilities and menu utilities and menu utilities in your C or 
BASIC program. No licensing hassles. C library source code available. 


BASIC Library List: $295 Ours: $259 
C Library List: $295 Ours: $259 
FAXctea # 1004-9201 


WATCOM™ C/C++” v9.5 
by WATCOM 


DICE? {5 à professional, multi-platform C 
and ‘C++ development system supporting 32- 
bit extended DOS, OS/2 2.x, Windows 3.x, 
Windows NT, Win32s, and AutoCAD ADS/ADI. 
The.complete toolset includes: C and C++ 
optimizing compilers, royalty-free DOS extender with VMM support, 
licensed components from the MS Windows 3.x SDK, Interactive 
source-level debugger, linker, profiler, Supervisor for executing 32-bit 
applications and DLLs under Windows 3.x, 32-bit run-time libraries for 
extended DOS, 0S/2 2.x, Windows 3.x and Windows NT, and more. 


List: $599 Ours: $349 
FAXcetem # 1683-0003 
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Lahey F77L - FORTRAN 
Compiler 

by Lahey 

Version. 5.01 includes FORTRAN 90 features: 
ALLOCATABLE. Arrays, CASE Constructs, 
Cycle and Exit, Construct Names, and many 
other new features. Package includes Editor, 
Маке Utility; Profiler, Debugger, SLR Linker, 
Opus Маке, Video Graphics, and Excellent 
Diagnostics. 386/486 users have the option 
of generating 32-bit instructions. 


List: $295 Ours: $249 
FAXceierso # 1476-0001 


Multi-Edit Professional 
by American Cybernetics 


A richly featured, easy-to-use program- 
mer's text editor. Multi-Edit's flexibility 
and sheer power combine to provide you 
with unparalleled productivity. Features 
include: intuitive user interface, mouse support, syntax highlighting, 
cross directory multiple file search AND replace, color templates, and 
much more! Finally, a text editor that thinks like a programmer! Free 


demo disk available. 
List: $199 Ours: $139 ES ME = 
FAXccien #, 1846-0001 Version 7.0 
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In a World of Imitation... 
Trust in the Original: 
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PST2-1200 К PST-525 


$1595 $1395 


Why risk your critical data to portable backups that may or may not work, when reliable 
Valitek? tape drives are guaranteed to perform? 


Valitek not only invented the parallel-serial port tape drive, we perfected it. Our intelligent 
microprocessor interface offers better than 9996 compatibility with all PCs through the 
parallel port (100% through the serial port). A single Valitek PST’ tape drive can back up all 
your IBM compatible PCs or Macintosh. 


Choose from 525МВ or 1.2GB models with transfer rates of 1 2MB per minute (higher 
capacities and transfer rates can be achieved if using data compression). With no prefor- | 
matting, Valitek saves you time and frustration. And while others cut corners with unreliable 
tape drives that require preformatting and secondary verification, Valitek drives have an 
intelligent interface providing advanced CRC error checking with read-after-write capability 
and ECC correction to ensure your data integrity. 


In the world of portable backup, reliability is priceless. Don't trust your data to anything 
less than Valitek. Call TOLI-FREE 1-800-VALITEK or (413) 549-2700; FAX (413) 549-2900 


Valitek and PST are registered trademarks of Valitek Corporation. US Patent #5130923. 
All other products herein mentioned are trademarks or registered trademarks of their respective corporations, 
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Keeping Time on Your PC 


MICHAEL A. LOMBARDI 


f you've ever relied on your com- 
puter's clock for timekeeping, 
you know that it's not particular- 
ly accurate. Most people aren't 
concerned if their computer's clock is 
off by a few seconds (or even minutes, 
or hours) so long as they can tell when 
a file was last revised. However, many 
applications, such as manufacturing 
process control, synchronous commu- 
nications, and financial recordkeeping, 
require timekeeping that's accurate to 
the nearest second or better. 

How can you make your computer 
keep accurate time? The answer lies in 
setting your clock to a reliable time 
source and then frequently polling that 
source for time updates and resetting 
your clock as often as necessary. 

Accurate time information is easy to 
get through your modem or a network | 
time service. You can also "keep time 
all the time" using a radio clock or a 
precision real-time clock board to cap- 
ture accurate time information broad- 
cast by government agencies. What- 
ever method you choose, you no longer 
have to be satisfied with your PC's 
marginal timekeeping abilities. 


Accurate Time by Modem 
Since 1988, the National Institute of 
Standards and Technology, or NIST, 
a branch of the U.S. Department of 
Commerce, has operated ACTS (Au- 
tomated Computer Time Service) out of 
Boulder, Colorado. Anyone can access 
ACTS through a modem and simple telecommunications soft- 
ware (see the text box "How to Set Your PC Clock by Modem"). 
When you connect to ACTS via modem, it sends out a highly ac- 
curate and reliable time code that you can use to set your computer 
clock to the correct time according to NIST's clock. 

ACTS is referenced to an atomic clock located at NIST that 
functions as the U.S. national standard for civilian time and fre- 
quency. АСТ$ provides far more accuracy than your typical PC 
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Your PC's clock was 
never meant to be an 
accurate timepiece. 


But that doesn't 
mean you can't turn 
it into one. 
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clock can handle (see the text box "The 
Clocks Inside Your PC"). It's capable of 
setting your computer clock to within 1 
millisecond of NIST time. The software 
clock in your PC, however, ticks about 
once every 55 ms. Thus. you can be as- 
sured only that your clock has been set 
to within 55 ms of the correct time. Even 
then, your clock won't stay set properly 
for long. For example, a PC clock that 
gains 5 seconds per day advances ! ms 
every 17 seconds. 

You can also set your computer clock to NIST time through the 
Internet at the following address: time, a.timefreq.bldrdoc.gov 
(absolute Internet address 132.163.135.130). You can access the 
server and obtain the software and documentation needed to use 
the Internet time service. This service is less accurate than the rno- 
dem service, since it is difficult to estimate network delays. How- 
ever, it's well suited for keeping your clock set to the nearest 
second. continued 
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The Clocks Inside Your PC "T z 
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Further, the clock's TU can drift by a minute % | 
ог тоге еасһ дау you leave your computer. on — 
Another problem is that your : software kc 


Ee DOS-based computer has a built-in soft- 
ware clock. Generally, its driven by ü Motoro- 
la 146818 real-time clock chip, Intel 8253/ 
| 8254 timer-counter chips, or equivalent de- 
! vices. Your BIOS tells the chip to generate an 
-interrupt every 54.936 milliseconds, or about 
[ 18206 times | per s second. Another BIOS routine 
m counts the interrupt requests ahi generates 
a a time-of-day clock that c can be read « or set | by 
i other software. DOS us uses the software 
\ date- and time-stamp fi files. LN af 


The: software clock is a poor timekeeper. Its 


M И 


accuracy is limited by the stability of the in- 
— temupt requests. Any change in the interrupt- 
request. rate by, : say, an ill-behaved applica- 
EL causes the clock to gain or lose time. 


ACTS isn't the only source of accurate 
time accessible by modem. The USNO 
(U.S. Naval Observatory) operates a com- 
puter time service similar to ACTS. USNO 
time is available via modem at (202) 653- 
0351 (1200 bps only). Several commer- 
cial software packages enable you to call 
the USNO service, including TimeCheck- 
er from Zephyr Services (Pittsburgh, PA). 


Time All the Time 

À shortcoming of modem services is that 
you have to make a telephone call (often a 
toll call) to set your clock. But by using a 
radio clock, you can get accurate time all 
the time, without the expense. 

Radio clocks are designed to receive 
and decode time signals broadcast over 
radio by many national govemments. Your 
applications can use the radio clock to con- 
stantly set your computer's clock, or they 
can get all timing information directly from 
the radio clock, ignoring your computer's 
clock entirely. 

Radio clocks cost any where from as lit- 
tle as under $500 to as much as $5000 or 
more. Some are stand-alone devices with 
a digital display, while others are plug-in 
expansion cards. Stand-alone units con- 
nect to your PC, Macintosh, or other com- 
puter through RS-232, RS-422, or IEEE- 
488 interfaces. 

АП radio clocks provide enough accu- 
racy for PC timekeeping, and most pro- 
vide greater accuracy than ACTS. How- 
ever, you need to make sure that the radio 
signal of the clock you choose can be re- 
ceived in your area. Also, nearly all radio 


58 BYTE OCTOBER 1993 


De d ' 
e clock t 


f 


cannot display ай possible time-of-day values. - 


Its resolution is limited to i the interval be ween 


interrupts. олу times s that a are even multiples | 


MT 


E the quality of its time-base oscillator, which 


"uu ۴ * 
è Ó | T i CA i. 
degree of accuracy better than a second, | 
A hardware clock's accuracy is determined | | 


-typically isa 32.768-Hz crystal These crystals | 
are economical, costing less than $1 in sin- | 
gle quantities. However, they offer only ma 


of 54.936 ms can be 2 displayed. | For r example, - P  8imal timekeeping performance, and they are Я 
your clock cannot display 00:00:01. 00; the sensitive to ааа changes, voltage o fiuc- | 


closest it can get to this is M :00:00. 98 or MV 
ro JhY а= E .. Even under the best conditions, ГРЕЧ Ф i 


00:00: 01.04. Jr 
Since the 286, Pte computers have | 


‘tuations, and vibrations. = ези | ý! » 


 eillators are not likely to be stable to [^ 


come with battery-backed h hardware clocks - — — than 1 part ‘per million—about 0.1 second. TT 


that are co onsiderably more accurate than soft- 
ware o clocks. But en, too, have problems | 


per day. In actual operation, most hardware | 


i 
в. clocks seem to gain. or al time be А 


Lam ct sew" ۸ ت‎ - 


second, so so they cannot be read ora with hany 
i 
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clocks require an outdoor antenna to op- 
erate properly, so you'll need to make sure 
that you can mount the right type of an- 
tenna for your radio signal. 


Time Through Airwaves 

In the U.S., you can set your radio clock 
to receive broadcasts from at least four 
different radio time signals, although not 
all are receivable throughout the country. 
In Germany, the official time signal from 
the Physikalisch- Technische Bundesanstalt 
is broadcast over a long-wave transmit- 
ter, DCF 77. The signal is aired from the 
Frankfurt/Main area and can be received 
throughout Germany and in a number of 
neighboring countries. 

In the U.S., NIST broadcasts time in- 
formation over radio stations WWV and 
WWVH in Colorado and Hawaii, respec- 
tively. You can tune in to either station 
with an ordinary shortwave radio set to 
2.5, 5, 10, or 15 MHz. WWV is also aired 
on 20 MHz. 

Under the right conditions, WWV and 
WWVH can be heard just about anywhere 
in the world, including the Southem Hemi- 
sphere. However, 5, 10, and 15 MHz are 
allocated for time and frequency stations 
by international agreement. Consequently, 
at least 15 other stations broadcast on these 
frequencies, often blocking out WWV’s 
signals. For example, near India you'd 
hear the Indian Republic's broadcast, not 
WW. on 5 MHz. 

When you tune in to а WWV/WWVH 
broadcast, you hear audio tones that sound 
like a clock ticking. At the beginning of 


cd‏ و 


each minute, a voice announces the cur- 
rent time. WW V and WWVH also broad- 
cast a binary-coded decimal time code on 
a 100-Hz subcarrier that can be read апа 
decoded only by a radio clock. The time 
code provides the current hour, minute, 
second, month, day, year, and other infor- 
mation. The time is accurate to within 1 
to 50 ms, depending on your distance from 
the transmitter and signal-propagation con- 
ditions. 

Radio clocks designed specifically to 
receive WWV/WWYH signals, such as 
those from Odetics (Anaheim, CÀ), are 
an economical source for obtaining accu- 
rate time. However, they have limitations. 
One potential shortcoming with using a 
WWV/WW'VH radio clock is that you 
may need a large outdoor antenna to get 
good reception. 

Another limitation is that, since these 
stations use shortwave radio signals, re- 
ception can be difficult during some parts 
of the day. As a general rule of thumb, fre- 
quencies above 10 MHz work best during 
daylight hours, while lower frequencies 
work best at night. Some radio clocks, 
such as the one from Chrono-Log (Haver- 
town, РА), get around this problem by tak- 
ing advantage of the fact that WWV and 
WWVH broadcast on several frequencies. 
They scan these frequencies and tune in 
on the one currently providing the best re- 
ception. 


Other Time Sources 
Some radio clocks, such as those from 
Spectracom (East Rochester, NY) and 


IF THERE WERE ONLY ONE KIND OF 
COMPUTER SYSTEM, YOU'D ONLY NEED 
ONE KIND OF PROTECTION. 
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ттт Тоо many companies go out into the MIN ' 3 
hazardous world of business with the NS 
T bee cR wrong UPS protection, or none at all. UNINTERRUPTIBLE POWER SUPPUES 
Communication At MINUTEMAN, we know that differ- (800) 238-7272 
Power Monitoring ent systems face different dangers. 
Shutdown 
Software That's why MINUTEMAN offers 
five different safeguards, the most © 1993 Para Systems, Inc. 
— MINUTEMAN comprehensive line inthe industry. —— 1355 LeMay Drive, -nagy 
PEJ TRUE OR hiii Like the new MINUTEMAN (214) 446-7363 fax (214) 446-9011 
== 500VA to 10KVA LANMASTER power monitoring shut- 
== Starting at $899 down software. It combines all 
== the features of similar competitive 
ың MINUTEMAN products and features the most 
POWERMIND SERIES sophisticated diagnostic techniques 
1 LINE-INTERACTIVE available. 
SML Or the MINUTEMAN LINE-INTER- 
ACTIVE MODELS, the most economical 
m MINUTEMAN protection of their kind on the market. 
s| ANGE smes Each comes with a MINUTEMAN 
sen LINE-INTERACTIVE Platinum Protection Plan covering up 
Е 300УА to 750VA 0$25,000 and a two-year warranty. 
Starting at $159 So call MINUTEMAN today. Our 
MINUTEMAN skilled professionals worldwide are 
dye VOLTAGE ready to answer your questions and 
650VA to 1800VA help you find the perfect UPS for 
Starting at $149 your system. 
All models, available a MINUTEMAN. It’s all the protection 
60Hz versions you need. Whatever you need. 
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How to Set Your PC Clock by Modem — 


yw can dial in to ACTS (Auto- 
mated Computer Time Service) 
at (303) 494-4774. Set your communi- 
cations software for 300 or 1200 bps, 
with 8 data bits, 1 stop bit, and no par- 
ity. The 1200-bps time code is trans- 
mitted every second (see “The 1200- 
bps ACTS Time Code”). It contains 
more data than the 300-bps time code, 
which is transmitted every 2 seconds. 

After you connect with ACTS, it 
sends you a simple ASCII time code. 
The last character in the time code is 
an asterisk (*), which is called the OTM 
(on-time marker). The time values sent 
[Шу the time code refer to the arrival 


. time of the OTM. In other words, if 


the time code says it.is 12:45:45, this 


W means it is 12! 45:45 when the OTM 


-1 
LEE 


arrives at your computer. 
ACTS assumes telecommunications 


. delays between the time the OTM 


` leaves Colorado and when it arrives at 
your computer. Consequently, it sends 


the OTM out 45 milliseconds early. | 


This 45-ms figure represents the sum 
_of the following conditions: 8 ms for 


| transmitting the OTM at 1200 bps, 7 


ms to allow for the OTM to travel to 
the average caller in the U. S., and 30 


ms for modem-processing delays. 
The 45-ms. OTM advancement typ- 


ically removes most telecommunica- 


tions delays. Say you are calling ACTS 
from Chicago, and the actual delay is 
50 ms. The OTM then arrives at your 


computer only 5 ms late, with about 90 


percent of the delay already removed. 
But if you are making an overseas 

call or if your call goes through a satel- 

lite, the delay can be 300 ms or more. 


Fortunately, ACTS lets you measure 


the actual line delay, SO you can re- 
move as much of the delay as possible. 


To measure your. actual delay, your 


software must return the OTM to 
ACTS after receiving it. Each time the 
OTM is echoed back, ACTS measures 
the actual delay. After four consecu- 
tive measurements, ACTS begins ad- 
vancing the OTM by an amount of time 


equal to the delay. Thus, if your actual 


delay is 50.4 ms, ACTS sends out the 
OTM 50.4 ms early instead of 45 ms 
early. Once ACTS begins using the 
measured delay, the OTM changes 
from an asterisk to a pound sign (#). 
Now the OTM arrives at your comput- 
er within 1 ms of the correct time. 

In rare instances, ACTS can't mea- 


based on the local time in Greenwich, | 


sure the actual delay. For example, if i 
the modem connection goes by satellite - 
(i.e., a long delay) in one direction and | 
by land (1.6., a short delay) in the other 
direction, the standard 45-ms advance- 
ment is used, even if your software re- 
turns the OTM. | 

А number of commercial and share- 
ware software packages are available 
for calling ACTS. Among them are 
TimeSet from Life Sciences Software 
(Stanwood, W А) and Time-Sync from 
SolaCamp Software (Lutherville, MD). 

ACTS uses UTC (Coordinated Uni- 
versal Time). UTC i isa 24-hour clock 


England. It differs from your local time 
by an integral ı number of hours only; ji 
the minutes. and seconds remain the - 


same. "T 


A call to ACTS takes just seconds 
(see editor's note). Since the time-set- 
ting process is so quick, ACTS limits 
your on-line time to 56 seconds, or 28 
seconds if all incoming Jines are in use. 


Editor's note: NIST-developed MPO | 
and QBasic programs for accessing | 
ACTS are available electronically. See 
page 5 for details. 


: Mis you сше th ACTS, Pici vi тын. 
owing information, which is explained below: 


IIO DA HEMS TTL UT TERS) <. 


J ШШ]. is the MJD (modified: Julian date). The 
$ MJD is the last five digits of the Julian. date, x 
E whichis simply. a count of the number of days. : 
since January 1, 4713 B.C. To get the actual a 


Julian date, add 24 million: to the MJD. 


анод. Is the date. it shows the last two o dig 
its of- the current year, month, and day. 


НЕ: MM-SS. is the time in hours minutes, and 


: offset needs to be applied: to vr С! to obtain lo 

cal time: n. the U.S. Рог. 'example, mountain 
time in the U .S. is seven hours behind UTC 
| during ST (standard time), and six hours be- 
! hind UTC ш ЖЫ (daylight saving time). 
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TT isa twodigtt code. ie (Q0 to 99) that indicates 
whether the 0.5, ison: ST or DST. . It also in- 
dicates when ST or: DSTI is: approaching. This 
code is set to 00 when ST is in effect, orto 50 
when DST is in effect. About 48 days. prior to 
a time change, the code- starts counting the 
days until. the change. When sri is jn effect, | 


days prior to the time change. ‘When DSTI is in | ; 
й ће code counts down from 49 to 01 in 
eine 48. days о to the е change, 


Lisa one-digit code ti that il indicates Whether a 
leap second will be ‘added. or subtracted at 
midnight on the last day of the: current month. 
If the code: is О, no leap: second will occur 
this month. If the code is. 35 а positive leap 
second will be added atthe end of the month. 
This means that the last minute of the month 
will contain: 61 seconds instead of 60. If the 
code is 2, a. second will bé: ‘deleted on the 
last day of the month. Leap: seconds. occur 
at a rate of about one per year. They are used 
to correct for irregularity in the earth's rotation. 


Uisa conection fadtor for сога ute ty 
an older form of universal time that is still - 
sa number tang | 
ing from —0.8 second to +0.8 second. This 


used in navigation. itis alwaj 


number i is: > added to UTC to ошап Uri. 


-msADV | isa fi vedi igit code that. displays die! 
number of milliseconds that NIST-advances - 
the time code. It is онаа, set to 45 ms. 1 F 


code. it indicates that: you. are. receiving UTC. 


from NIST. (National: Institute of Standards 
and Technology). 


The ontimé marier (OTM) is a single charac- 
ter sent at the end of each time. code. The 
OTM is first an: asterisk (*). It changes to a 


pound sign (#) if ACTS has successfully mea- 
sured the line delay. | 


"The premier power-supply maker" 
John Dvorak, PC Magazine, March 30, 1993 
"The only company to go to for a power supply" 


Jerry Pournelle, Byte, April 1993 


STANDARD UNITS 


These UL/CSA approved, fully tested power 
supplies are the best basic units available. 
STANDARD 205 SLIM ............................ $89 


ULTRA-QUIET UNITS 


Unrattle your nerves with 


a Silencer power supply, 
recognized since 1986 as 
the industry's quietest. 
They re cooled by custom, 
rm high-efficiency fans that 


are virtually inaudible! 
A must for home office or multimedia applications. 


SILENCER 205 SLIM ............................ $119 
SILENCER 220 DESK/TOWER ........... $129 
SILENCER 270 DESK/TOWER ........... $179 


HIGH-PERFORMAN CE UNITS 


Give your computer a professional, high-tech look 


with one of our premium-quality, American-made 


all-steel cases. They're rigid—unlike light-weight 
imports—so motherboards, cards, and drives are 
always properly aligned and grounded. And, with 
up to 18 drive bays, they offer real expandability! 
Ideal for commercial and industrial applications. 


CASE SPECIFICATIONS 


| Desktop p Tower Monster | 
13 
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Power Packed Upgrades. 


POWER SUPPLIES SOLID-STEEL CASES 


CPU COOLER 


It’s a fact. 486 chips run hot, often exceeding 185F! 
Now, you can cool your 486 to a safe 85°-95% with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a sculptured heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 
= cools CPU 70? - 100% 
m prevents system errors 
п adds years to CPU life 
m thinner, quieter, and 
better-built than cheap 
imported imitations. 
m safe, simple installation 
СРОЧНОО, нент берцы 


REDUNDANT POWER 
Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 


Total Drive Bays: | - E 18 redundant power system. It delivers high-capacity, 
` Motherboard Capacity: — 1 1 2 fault-tolerant power to your entire network server. 
Upgrade your computer with one of our premium Power Supply Capacity: 1 | Consists of two Turbo-Cool 450 power supplies 
Turbo-Cool power supplies—the choice of PC Cooling Fan Capaciy: 2 "wl in parallel, utilizing a special power-management 
fessionals, You'll get 50% - 100% more power ШАР. n = ше: ol \ ха Um Ys * interface module, A must for mission critical LANs. 
pFoiesst Б ein Lockable Front Door: Ys № Yes 
cot velar: اوی‎ age! eae Р AE Yo RAM 
built-in line conditioning, super-tight regulation, раа cmd Ye Ya m 900 watts peak power 
ultra-clean output, a high-capacity ThermaSense All-Steel Construction: Yes _ Yes Yes m 100 X more reliable 
variable-speed fan (300W models), UL/CSA/TUV Beige or Black Finish: Үз — Yes Үе than a single-unit 
approvals, and a no-hassle 2-year warranty! Ideal Mors 2 к= на la а m load-sharing design 
for high-end workstations and network file servers. va = = ы m hot-swap capability 
TURBO-COOL 300 SLIM/BABY ......... $169 — SOLID-STEEL DESKTOP CASE... $295 m allows dual UPSs 
TURBO-COOL 300 DESK/TOWER .. $189 — SOLID-STEEL TOWER CASE ............ $395  mmonster-case cops - 
TURBO-COOL 450 DESK/TOWER ... $349 SOLID-STEEL MONSTER CASE ........ $895 TWIN-POWER 900............................... 
PC POWER & COOLING, INL. 


5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 2 ycars. All other products guaranteed for 1 year. 
Hours: 7 a.m. - 5 p.m. (PT) Mon. - Fri. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc. 
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Franklin Instrument (Warminster, PA), re- 
ceive signals from WWVB, a NIST ra- 
dio station transmitting from Colorado. 
WWNVB is a low-frequency station, broad- 
casting on 60 kHz. No voice or other au- 
ral announcements are made on WWVB. 
WWYB broadcasts a time code capable 
of 0.1-ms accuracy. 

The coverage area of WWVB is small- 
er than that of WWV and WWVH. How- 
ever, you can receive its signals in nearly 
all of the contiguous 48 American states 
with only a small antenna and equipment 
that's easy to set up and use. 

You can also get NIST 
time from GOES (Geosta- 
tionary Operational Envi- 
ronmental Satellites), which 
is operated by the National 
Oceanic and Atmospher- 
ic Administration. GOES 
broadcasts from two differ- 
ent satellites on a frequency 
of about 468 MHz. Only a 
small antenna is necessary 
to receive the signal in most 
parts of North and South 
America. The signal in- 
cludes a time code accurate 
to about 0.1 ms. Arbiter 
Systems (Paso Robles, CA) 
makes a radio clock that is 
capable of receiving GOES 
signals. 

The most accurate radio 
clocks available can tune 
into signals relayed by the 
U.S. Department of De- 
fense's GPS (Global Posi- 
uoning System) satellites. 
GPS provides worldwide 
coverage. With the aid of 
only a small outdoor anten- 
na, a GPS radio clock can 
receive time accurate to 
within less than | micro- 
second, which is about 1000 
times the accuracy you can 
get from ACTS. 

The price of GPS radio 
clocks has fallen dramat- 
ically over the past few 
years, to about $1000 from highs of well 
over $10,000, and their use is becoming 
widespread as a timing source for both 
computer and telecommunications net- 
works. Many new GPS products have been 
released recently, ranging from hand-held 
navigation receivers to receivers that plug 
into a PC or AT expansion bus. In fact, a 
recent survey in the January issue of GPS 
World lists more than 50 manufacturers 
of GPS receivers, including Odetics and 
TrueTime (Santa Rosa, CA). 
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ENTERPRISE 


Aviation 


Finance 


Laboratories 


Navigation 


Power utilities 


Radio/TV 


Surveying 


Transportation 


More Stable Clocks 

To keep the most accurate time on a PC, 
you can replace its clock with a precision 
real-time clock board. These boards, such 
as those from Bancomm and Guide Tech- 
nology (both in San Jose, CA), include 
high-quality time-base oscillators. They 
also let you use an external oscillator to 
get superior results. This means that if you 
have access to a frequency standard, such 
as a quartz, rubidium, or cesium oscillator, 
you can use it as your time base by con- 
necting it to your real-time clock board. 


APPLICATIONS FOR PRECISION TIMEKEEPING 


ASSIGNMENT 


TASK EXAMPLE 


Air traffic control 


Record keeping 


Data acquisition 


Position location 


precise times 


Power flow 


Communications 


Measurement 


and locations 


Vehicle control 


schedule control 


Precision clock boards greatly increase 
the stability of your PC clock, but you still 
need to set and check on the time using 
ACTS or another service. But if you use 
a good oscillator as a time base and your 
system is undisturbed, these boards will 
keep the correct time for many years. You 
may never need to set your PC clock again. 

Precision clock boards are expensive, 
costing from $1000 to $2000. External fre- 
quency-standard oscillators can cost thou- 
sands of dollars more. But the potential 


Air traffic can be routed through 
air corridors at precise intervals 


Provides a legal audit trail 
of the dates and times when 
transactions are completed 


Temperatures can be monitored 
over a defined time slice 


Locations can be determined by 
observing a star's position at 


Synchronized power-flow 
networks send electricity where 
and when it is needed the most 


Satellite linkups for network 
news feeds can be coordinated 


Provides the accurate time 
required to measure distances 


, Synchronizes mass-transit 
vehicle dispatch, location, and 


performance of a precision real-time clock 
is unequaled. If you work in a laboratory or 
industrial setting where a frequency stan- 
dard is already available, this may be the 
ideal method for getting accurate time. 


Smarter Clocks 

NIST recently invented its Smart Clock 
technology, the basic premise of which is 
simple: If a clock knows the rate at which 
it gains or loses time, it can correct itself. 
Clocks usually drift at about the same rate 
from day to day. À microprocessor-con- 
trolled Smart Clock, how- 
ever, automatically corrects 
your clock's drift based on 
the clock's past perfor- 
mance. For example, if you 
call ACTS at the same time 
each day, you might dis- 
cover that your PC's clock 
is always fast by 4 seconds. 
Using this information, your 
Smart Clock, working much 
like a memory-resident pro- 
gram does, would gradually 
move the time back 4 sec- 
onds per day (i.e., '& second 
every hour). 

Software that uses con- 
cepts similar to those of 
Smart Clock is starting to 
appear on the market. For 
example, RighTime from 
Air System Technologies 
(Dallas, TX) is a memory- 
resident program that auto- 
matically adjusts your PC's 
clock, keeping it on time 
to within a half-second per 
week. 

Whether you use Righ- 
Time's algorithms, your 
modem, or a precision real- 
time radio clock board aug- 
mented with an external os- 
cillator, it's easy to change 
your PC clock into a reli- 
able timekeeper. But you 
have to adjust your clock 
and measure its perfor- 
mance against a trustworthy 
time source. That's the benefit provided 
by ACTS and other time services. Ш 


Editor's note: NIST wants you to know that 
the mention of products in this article does 
not constitute a NIST endorsement. 


Michael A. Lombardi is a computer specialist for 
the Time and Frequency Division of the U.S. De- 
partment of Commerce's National Institute of Stan- 
dards and Technology in Boulder, Colorado. You 
can contact him on BIX clo “editors.” 
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The! New Generation l" Monito 


ViewSonk 27 
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ViewSonic continues its advancement into the future with the power- 
ful and full-featured ViewSonic 21. This flat square 21" monitor offers 
4 picture-perfect image with unsurpassed clarity and brightness. 


Designed for the discriminating user, the ViewSonic 21 offers some 
incredible features including an ultra-fine 0.25mm dot pitch, resolu- 
tion up to 1,600 x 1,280 non-interlaced and a maximum refresh rate 
of 152Hz. It also has a double dynamic focus gun which provides a 
crisp ос Ge in the corners, 


ViewSonic has added the ARAG coating to reduce annoving screen 
glare and ViewMatch ”, a color control system that tunes colors to 
closely match printer output. Its two page display makes this monitor 
the perfect choice for all windows, 3-D graphics and CAD/CAM 
applications. 
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All of this for a suggested list of only $2 399:1 nbelievable, but true. 
ViewSonic has indeed come up with another incredible monitor. In 
fact, VAR Business ranked ViewSonic as the "first place" monitor com- 
pany (Products and Business Features) in a алеу of high resolution 
monilor companies. | ! 


monitors. 
Welcome to the New Generation. 


ViewSonic 


30480 Business Pkw Walnut. C4 91789 
Tel. (909) 869-7976. Fax (909) 860-7958 
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Give your power-hungry so 


The OverDrive™ processor. processor to your Intel486™ SX or DX 


The single-chip upgrade that maxi- — CPU-based system. And watch all 
mizes your PC’s performance. your power-hungry software take off. 
Want to see a The OverDrive processor 
spectacular per- ^ improves the performance of all your 
formance? Then applications. So you can fly through 
add an 1486“ your overwhelming workload with 
DX2 OverDrive the greatest of ease. 


© Intel Corporation 1993. AutoCAD is a regisiered trademark of Autodesk. Lotus 1-2-3 Is a registered trademark of Lotus Development Corporation, 
Quattro Pro is a registered trademark of Borland International, Inc. lllustraror is a registered trademark of Adobe Systems Incorporated, Access is a trademark of Microsoft Corporation. 


How does the OverDrive processor 
do it? Using Intel's innovative DX2 
"speed doubling" technology, it runs 
internally at twice the speed of the 
rest of your system. So if you had a 
33 MHz SX or DX Intel processor, 
you would now have a 66 MHz DX2 
Intel processor. 


` A>: 81% 
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Plus, the OverDrive processor is 
easy to install. Depending on your 
system, you can either plug it into 
the OverDrive socket or swap it with 
your original microprocessor. No 
problem. 

To get a better idea of how the 
OverDrive processor boosts perfor- 


Circle 103 on Inquiry Card. 


mance of your software, call 
1-800-354-3112, Ext. 5719, for a free 
demo disk. It could be the greatest 
show on earth. 
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PDAs 
ARRI 
But Aren't Quite Here Yet 


Technically impressive, Apple's Newton MessagePad and the Tandy/Casio Zoomer are the first true 

Personal Digital Assistants. Their potential is tantalizing, but the reality leaves something to be desired. 
Prices are high, handwriting recognition is marginal, and communications are incomplete. E С , 
Yet with technology advances, PDAs may yet fulfill their original vision. » OX. Х Е" 


ТОМ R. HALFHILL 


~ 
he first personal computers all looked the ~ Me ә 
same: а box with a video screen and a keyboard. [ | М |: 
Beneath the surface, however, were significant X t$ 
differences in terms of microprocessors, oper- 
ating systems, and system architectures. Like- ^ 
wise, the first pen-based PDAs (Personal Dig- х | 
ital Assistants) all look very much the same, too: a tiny box with 
an LCD screen and a stylus. ^ | 

But appearances, once again, are deceiving. Some devices that ^ | = 
claim to be PDAs aren't PDAs at all without absurdly stretching the =|) A | 1 

yA 


definition. They’re aimed at widely different markets, and they have lit- р" | 


tle in common but portability. 

Their differences become even more apparent after a technical analy- 
sis of their underlying architectures. Some PDA-type devices are scaled- “ 
down desktop computers, while others explore bold new territory. Con- 
straints of cost, compatibility, memory, CPU power, size, weight, and battery 
life have forced their designers to make very different sets of compromises and 
trade-offs. Even if you isolate the two devices that appear almost identical —the 
Apple Newton MessagePad and the Tandy/Casio Zoomer—you discover that their 
supporting architectures are sharply divergent, though perhaps in ways that won't be- 
come obvious to casual users until future iterations. 

At the same time, the early PDAs also have several things in common. They're all 
rather pricey compared to other electronic gadgets aimed at the mass consumer market. 
They all squeeze large amounts of computing power into amazingly small packages, but — % 
in some cases it's not enough power to satisfy their ambitious aspirations (handwriting | 


TU 
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recognition in particular). They all come 
with a suite of useful applications, such 
as notepads, address books, and appoint- 
ment calendars, but no “killer application,” 
such as VisiCalc or WordStar, that dra- 
matically reveals new possibilities. 

Are PDAs ready for prime time? Are 
they worth the price? Can they justify their 
existence by doing anything important? 
Or will they be doomed to early failure, 
banished to their design labs until the tech- 
nology catches up with our expectations? 

This partially depends on what you ex- 
pect from a PDA and how much you’re 
willing to pay. Most people will probably 
be disappointed with the early PDAs or 
will guard their wallets until prices drop. 
But a remarkable number of companies 
are gambling on hopes that thousands of 
people will think PDAs are the best thing 
since sliced silicon. 

PDAs are seeking a niche, but they’re 
not just niche products. They're ultimate- 
ly aimed at the millions of people who will 
probably never buy a personal computer, 
and they're destined to have a major im- 
pact on personal comput- 
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ing at large. PDAs already are accelerating 
the trend toward wireless communications 
and will encourage the on-line distribu- 
tion of software. More important, one of 
these tiny devices adopts a new approach 
to system software that foreshadows the 
object-oriented operating systems that will 
be coming to desktops later in the decade. 


What's a PDA? 

Not surprisingly, there is no industry wide 

consensus on what constitutes a PDA. Be- 

cause Apple chairman John Sculley coined 

the term in January 1992 and guided the 

Newton architecture's development, it's 

tempting to let Apple define the grounds of 

this debate. However, that wouldn't be fair 

to Apple's competitors, and it may not 

take into account the expectations of users. 
Apple's MessagePad, the first in a fam- 

ily of products based on 

the Newton architecture, 

is the most interesting 

early example of the 

genre. If successful, 

the Mes- 
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sagePad will be widely imitated because, 
unlike the proprietary Macintosh, the New- 
ton architecture is openly licensed to all 
comers. The list includes Cirrus Logic, 
Matsushita, Motorola, Sharp, and Siemens. 
Sharp, which manufactures the Mes- 
sagePad for Apple, is also selling a variant 
called the ExpertPad. 

However, Sharp is hedging its bets with 
a tablet-size device called the PT 9000 that 
isn't based on Newton technology (see the 
text box "Sharp's Non-Newtonian PDA"), 
Instead, the PT 9000 uses the GEOS op- 
erating system from GeoWorks (Berke- 
ley, CA). 

Another important GEOS-based system 
is the result of a partnership between 
Tandy (Fort Worth, TX) and Japan-based 
Casio, with significant input from Geo- 
Works and Palm Computing (Los Altos, 
CA). Nicknamed the Zoomer (the Tandy 

version is actually called the Z-PDA; the 
Casio model is called the 
XL 7000), it is 
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perhaps the MessagePad's closest com- 
petitor in terms of appearance, user inter- 
face, and intended audience (see "Ease of 
Use Is Relative" on page 89). 

Eo, Inc. (Mountain View, CA) makes 
the Eo 440 and 880 Personal Communi- 
cators, a pair of clipboard-size pen com- 
puters based on AT&T's Hobbit chip and 
Go Corp.'s PenPoint operating system. 
The Eo 440 and 880 perform many of the 
same functions as the MessagePad and 
the Zoomer, and in some ways they do a 
better job of it. For instance, their larger 
screens are more suited for creating docu- 
ments, they can receive faxes as well as 
send them, and they can be equipped with 
cellular phones. Nevertheless, the Eo de- 
vices are not PDAs. Unlike the Zoomer 
and the MessagePad, they make no pre- 
tense about being consumer products. 

Other contenders in this category in- 
clude the Hewlett-Packard 100LX, a DOS- 
based palmtop com- 
puter; pocket-size 
personal organizers, 
such as the Sharp 
Wizard OZ-9600 and 
the Casio Boss; and | 
content-oriented ref- 
erence tools, such as 
Franklin's Digital 
Books. For various | 
reasons, however, | 
they fall short of 
what we expect from 
a true PDA (see the 
table ^What Makes a 
PDA?" on page 72). 

Sculley risked in- 
flating those expec- 
tations over the past 
two years by making 
Newton the most visible work-in-progress 
in Apple's 17-year history. But users' ex- 
pectations have also been influenced by 
Gene Roddenberry, the late creator of Star 
Trek. 

Roddenberry first introduced PDAs to 
the public in 1966. When Star Trek was 
still in its conceptual stages, he decreed 
that no paper or pencils were to appear 
anywhere on the sets of the starship En- 
terprise. Instead, crew members jotted 
notes on electronic tablets that eerily re- 
semble an Eo 880, and they used a hand- 
held device called a tricorder to gather, 
process, and display information. On Star 
Trek: The Next Generation, the sequel to 
the original series, crew members com- 
municate remotely by speaking into ac- 
tive-badge-like devices worn on their 
tunics. 

This futuristic vision of multifunction 
hand-held computers, wireless communi- 
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Tandy and Casio collaborated on the Zoomer, 
a PDA that strongly resembles the Apple 
Message Pad but is built on a completely 
different hardware and software architecture. 


cations, and an ef- 

fortless user interface 
is the inspiration for 
today's PDAs, even 
if some designers do 
not acknowledge or 
are not consciously Ez 
aware of the pop-cul- ў 
ture source. Unfortu- 
nately, they have to f 
meet twenty-fourth- | 
century expectations 
with twentieth-cen- 


tury technology. 


yields a practical def- 


a minimum, a PDA 
should have signifi- 
cant computing power and be capable of 
performing a number of different func- 
tions, which rules out high-end calcula- 
tors and dedicated 
language translators. 
It should be easily 
held in one hand, 
usable almost any- 
where while you are 
standing or sitting, 
and capable of run- 
ning on battery pow- 
| er for extended peri- 
ods of time, which 
rules out laptop and 
| notebook computers. 
It should offer flexi- 
ble communications, 
at least within the 
bounds of today's 
rapidly evolving but 
still-limited infra- 
structure, which rules 
out most personal organizers. Апа, most 
challenging of all, it must be so affordable 
and easy to use that 
it will attract the mil- 
lions of people who 
have thus far stead- 
fastly resisted desk- 
top PCs. 

*We're not talking 
about a downsized 
personal computer," 
says Michael Tchao, 
manager of product 
planning and strate- 
gy for Apple's New- 
ton Group. "We're 
not talking about Lo- 
tus 1-2-3 in the palm 


TV converters. 


of your hand. We're тре Eo 440 Personal Communicator is гоо 
not talking about pip and too expensive to be a true PDA. 
pocket PageMaker. However, it handles wireless communications 
We're not talking ina complete and compelling manner. 


Apple's MessagePad is promised to be the 
Still, the vision /irst in a family of products based on the 
Newton architecture. Newton licensees are 


inition of a PDA. At planning to introduce everything from smart 
К telephones and fax machines to advanced cable 


about a little-bitty 
| Microsoft Word with 
little-bitty keys and 
| little-bitty menus. 
We're talking about 
a new class of device 
and a new category 
of users." 
However, no de- 
vice currently avail- 
| able meets all these 
criteria, especially at 
| an affordable price. 
Like color TVs, 
VCRs, CD players, 
and other consumer 
electronics gadgets, 
PDAs won't become 
genuine mass-market 
items until prices drop below $300, and 
ideally even lower. 


The Mighty Pen 

Not everyone will agree with this defini- 
tion, however, particularly those whose 
PDA-like products it excludes. For exam- 
ple, the Eo 440 and 880 are capable ma- 
chines, but at $2000 to $3300, they're 
clearly not intended for mass consump- 
tion. The HP 100LX and Sharp Wizard 
are often considered PDAs, but they have 
QWERTY keyboards. Although there's 
disagreement on this point, those who tar- 
get the mass market convincingly argue 
that keyboards are simply too intimidat- 
ing for the computer-illiterate. 

“If you're designing a device for broad 
consumer acceptance, you've got to have 
a pen interface," says Joe Ratner, Zoomer 
project manager for Radio Shack. "From 
the very beginning, we decided the Zoomer 
had to have a pen interface. It couldn't 


have a keyboard." 


Ratner explains that it's impossible to 
fit a touch-typeable 
QWERTY keyboard 
on a pocket-size de- 
vice, and crowded 
keyboards that have 
dozens of multifunc- 
tion keys are even 
more intimidating to 
consumers. than a 
full-size desktop key- 
E Î board. His counter- 
| parts at Apple, who 
interviewed more 
than 1200 consumers 
| while designing the 
| MessagePad, came to 
the same conclusion. 
Gerry Purdy, vice 
president and chief 
analyst for mobile 


Sharps Non-Newtonian PDA 


ED PERRATORE 


Wie it comes to hand-held 
computing, Sharp seems de- 
termined to cover all the bases. The 
company is largely responsible for 
building the personal organizer market 
with its Wizard series, and it is the first 
Newton licensee to announce a Mes- 
sagePad-type product, the PI-7000 Ex- 
pertPad. Sometime in October, Sharp 
will announce another type of small 
computer with PDA-like functionality 
M e TM^ 
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gy. Standard are 1 MB of RAM, which 
is upgradable by way of plug-in cards 
to 3 MB, and 6 MB of ROM for the 
operating system and applications. The 
power button takes you to suspend 
mode only. 

Sharp claims the six AA batteries 
give you a cumulative 22 hours of typ- 
ical use—that is, turning the unit on 
and off at regular intervals. Sharp will 
also sell rechargeable lithium-ion bat- 
teries, which are currently used in some 
video camera equipment and manu- 
factured by a company called ATI (not 

the video-card maker). Sony is 
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book, a scheduler, a note taker, a to-do 
list, a calendar, a calculator, and a world 
clock. Relevant mini-applications let 
you invoke a sketch pad with a mini- 
toolbar of editing functions. Traveling 
Software’s LapLink and America On- 


' line access software are included as 


well. 

A column of buttons runs down the 
side of th. screen—three of the buttons 
are assigned, five are customizable. 
You can use these five for shoricuts to 
commonly used applications, and you 
сап even assign an icon to a file. 
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HP's JetDirect card solves the problems of shared printing. 


Shared printing has been a great way to 
make the most of your resources. Un- 
fortunately, it also made printing 

a hassle. Until now. 


With HP's JetPrint utility, printing 
status is delivered to each user's PC. 


This powerful Windows" based utility 
for Novell Netware networks, included 
with HP's JetDirect card, provides users 
easy access to printer information. 
Users no longer have to jog over to the 
printer to check on job status. Just a 
simple click of the mouse and they can 
find out everything they need to know: 


e Online/offline. 

e Paper out/paper jam. 

e Toner low. 

e Printer cover open. 

e Print job queues and 
priorities. And more. 


Tested and 
Approved 


No more hassles for them. No more 
complaints for you. 


And no more network performance 
degradation or PC parallel-port bottle- 
necks. Print data zips along. Even 
graphics move along at breakneck 
speed. Network printer performance 
is maximized. It just doesn't get any 
better. Or faster. 


HP's JetDirect card makes your 
printer easy to manage. 

How easy? Installation takes just min- 
utes. And implementation is a breeze. 


HP's JetAdmin utility provides remote 
management capabilities for Novell 
networks. Now printers can be placed 
anywhere on your network. Users can 
even automatically download Windows 
drivers for most popular PC applica- 
tions. Which all makes the HP JetDirect 
card the preferred solution. With users. 
And with people like you. 


Next time you buy an HP LaserJet 
printer, get an HP JetDirect card. 
Call 1-800-533-1333, Ext. 7569. 


After all, why suffer with problems, 
when HP offers the perfect solution? 


HP JetDirect Card 


HP Printer Compatibility: 
JetDirect Cards — 
LaserJet 45i, 4Si MX, 4, IIISi, Ш, ШР, П, ID • 
PaintJet XL300, DeskJet 1200C « DesignJet, 
DesignJet 600, 650C 


JetDirect EX Interface — 
LaserJet IIP, IIP plus, IIIP, 4L * other HP 
peripherals with a parallel port 


Network Topologies: 
Ethernet (IEEE 802.3): 10Ваѕе-Т, 10Base2 » 
Token Ring (4/16 Mbps) * Apple LocalTalk 


Network Operating Systems": 
Novell Netware' + Microsoft" LAN Manager • 
Windows for Workgroups * Windows NT • 
IBM LAN Server • HP-UX, SunOS, Solaris, SCO 
UNIX*" e Apple EtherTalk * Apple LocalTalk 


Supports industry-standard SNMP- 

based network management software. 

*Multiple network operating systema are supported simulta- 
neously with the HP JetDirect card when installed into an 
HP LaserJet 451 or 45i MX printer. 

‘Only NOS supported by JetDirect EX interface. 

"Not supported with Token Ring topology. 
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UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries. Microsoft Is a U.S 
registered trademark and Windows ls a trademark of Microsoft Corporation. RNDOO7. ©1983 Hewlett-Packard Company 
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Wireless 


PDAs are defined as highly portable, easy-to-use computing and communications devices aimed at the mass market. To be highly portable, the unit must be 
easily held in one hand and able io be carried in a pocket. Long battery life is also an important portability factor; you don't want to worry about being 
near a power outlet all the time. Ease of use assumes no keyboard; most people don’t type well. For now, a pen interface is the preferred means of input, 
although someday voice input might supplement it. To appeal to the mass market, PDAs must be low in cost, preferably $300 or less, and they must come 
with a good suite of general-purpose applications. Finally, PDAs must deliver seamless two-way wireless communications for fax and data access. 


computing at Dataquest (San Jose, СА), 
predicts that QWERTY-based devices 
such as the 100LX and Wizard are "go- 
ing the way of the slide rule?’ PDAs will 
eventually replace them. 

: The point is that PDAs aren't substi- 
tutes for PCs; they're different devices 
aimed at a different market. “I’m not ex- 
pecting to replace my desktop computer 
or my laptop with a PDA, but I'm defi- 
nitely going to have a PDA,” says Jeff 
Hawkins, founder of Palm Computing, 
who first conceived the Zoomer while 
working at Grid Systems. “Рог heavy-duty 
text writing, pen input won't replace a key- 
board." 

PDA designers think their devices are 
more likely to be used by consumers of 
information than by creators of informa- 
tion. Therefore, user input will tend to be 
brief and frequently limited to selections 
from menus. Those who need to enter lots 
of data will use conventional computers, 
although some PDAs, such as the Sharp 
PT 9000, will offer keyboards as an op- 
tion. 

“But a pen interface doesn’t 
necessarily mean the same thing 
as handwriting recognition," Rat- 
ner points out. “For some appli- 
cations, you don't need recogni- 
tion. Digital ink is good enough." 

Digital ink— storing the im- 
age of the user's handwriting in- 
stead of translating it into ASCII 
text—is one of the trade-offs 
juggled by designers of today's 
PDAs (see the text box "Ink vs. 
ASCII”). 

PDAs tend to look alike, so 
one way of telling them apart is 
to peel back the surface. Their 

underlying architectures deter- 
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mine not only what they can do now, but 
also what they'll be capable of doing in 
the future as the technology advances. 


PenPoint Architecture 
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PenPoint, like Newton Intelligence, is object-oriented, 
but it maintains ties to a file-based structure. 


Newton кейе. 


Newton Intelligence is object-oriented from the ground up. Most programmers will 
access MessagePad resources and write applications using NewtonScript. 


Operating Systems of the Future 

Some operating systems running on PDA- 
type devices are descended from those of 
desktops: DOS, GEOS, Windows for Pen 
Computing. Others are dedicated to pro- 
prietary hardware and don't attempt to du- 
plicate the functionality of a full-fledged 
operating system: These include those of 
the Sharp Wizard and Casio Boss. Some 
operating systems, such as Magic Cap 
from General Magic and WinPad from 
Microsoft, look promising but haven't yet 
appeared in actual products. 

Only two operating systems currently 
available were designed from the ground 
up to support PDAs: Go's PenPoint and 
Apple's Newton Intelligence. Both are 
heavily object-oriented and depart from 
the traditional model used by today's op- 
erating systems for desktop computers. 

Newton Intelligence borrows a few of its 
components from the Mac: Portions of 
QuickDraw (the Mac imaging engine) han- 
dle the MessagePad's display, and an 
AppleTalk protocol stack supports name 
lookup, zones, data streams, and printing, 
although there's currently no 
support for AppleTalk Remote 
Access. Newton Intelligence is 
multitasking and extensible, and 
Apple plans to distribute soft- 
ware updates and extensions via 
on-line services. 

The Newton operating system 
consists of four major compo- 
nents: the Recognition Archi- 
tecture, the Communications 
Architecture, the Information 
Architecture, and the Intelligent 
Assistance. Most of it is written 
in C and С++, with a small por- 
tion of the low-level kernel writ- 
ten in assembly language. The 
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user-interface layer is coded in C, С++, 
and NewtonScript, a new language that 
combines features of C and Pascal. New- 
tonScript is the development tool for all 
Newton applications software, including 
the programs that are burned into the Mes- 


sagePad's ROMs. Drivers and other low- 
level functions that access the Message- 
Pad's hardware directly are best written 
in assembly language. 

The Recognition Architecture has a rec- 
ognizer engine that translates your printing, 


cursive writing, or any combination of the 
two. The recognizer was designed by Para- 
Graph International, a U.S./Russian joint 
venture based in Moscow and Sunnyvale, 
California (see “Pen Computing Catches 
On" on page 105). It's trainable, automat- 


Ink vs. ASCII 


I: be a long time before handwriting 
recognizers are as good as pharma- 
cists at interpreting anybody's sloppy 
scrawl. Therefore, the designers of to- 
day's PDAs must compromise the ide- 
al of always recognizing everything a 
user writes. One alternative is to mini- 
mize freehand pen input by offering 
selections in menus. Another is to cap- 
ture an image of the user's handwrit- 
ing without attempting the difficult 
translation into ASCII text. 

The latter approach is known as dig- 
ital ink. Some PDA designers contend 
that digital ink is not a compromise or 
a workaround. For certain applications, 
they say, ink is an entirely appropriate 
data type. Often-cited examples include 
brief reminder notes and entries in ap- 
pointment calendars. In neither case, 
they argue, is a user likely to need full- 
text searching or sorting, the main ad- 
vantages of ASCII text. 

"There's an underlying assumption 
that ‘before I can do useful work, it’s 
gotta be in ASCII,’ " notes Gregory 
Stikeleather, president of Aha Software 
(Mountain View, CA), which makes 
an ink-oriented word processor called 
InkWriter. “That isn't always the case." 

Still, it's hard to believe that uni- 
versal recognition wouldn't be imple- 
mented if it were reliable, adaptable, 
and didn't tax a PDA’s resources. For 
one thing, byte-coded text requires less 
storage space than digital ink—an im- 
portant consideration for hand-held de- 
vices with small RAM-based file sys- 
tems. And there's always the chance 
that a user might indeed want to search 
a series of reminder notes for a key 
phrase or look for a particular name in 
a large appointment book. 

For the immediate future, though, 
digital ink will be an integral feature 
of PDAs, and designers are taking dif- 
ferent approaches to it. These differ- 
ences are typified by Apple's Mes- 


sagePad and Tandy/Casio's Zoomer. 

Both of these PDAs let you tap ап 
icon to switch the handwriting recog- 
nizers off. This lets you write freely in 
digital ink, which the computer cap- 
tures and stores as a graphical image. 
This image is not a simple bit map of 
pixels, however. Both PDAs save your 
writing as vectorized strokes, similar 
to the difference between bit-map fonts 
and outline fonts. When compressed, 
the strokes require less storage space 
than bit-map images and also preserve 
information that could be useful later 
(see the text box "Jot Defines Elec- 
tronic Ink" on page 110). 

The Zoomer makes the best use of 
this information. It supports deferred 
recognition, the ability to translate ink 
into text anytime after it's captured. 
You merely select the ink, turn on the 
recognizer, and confirm that you want 
to translate the writing into text. 

This is where saving penstrokes be- 
comes important. It's much easier for a 
recognizer to interpret stroke data in- 
stead of a plain bit map, because the 
strokes preserve the way in which a 
character is written, not just its image. 
If nothing more than a bit map were 
saved, the recognizer would be reduced 
to optical character recognition, which 
is not very reliable for handwriting. 

The MessagePad doesn't support de- 
ferred recognition, although nothing in 
the Newton Recognition Architecture 
precludes it from being added in the 
future. Apple gives two reasons for this 
decision: Real-time recognition saves 
storage space, and usability testing has 
showed that people tend to write much 
sloppier when the recognizer is off, 
making it more difficult to recognize. 

As a result, the MessagePad's ap- 
proach to digital ink is somewhat less 
flexible than the Zoomer's. In truth, 
however, the Zoomer probably needs 
digital ink more than the MessagePad. 


The Zoomer's recognition is notice- 
ably slower (a consequence of the 
Zoomer's 8088-compatible CPU ver- 
sus the MessagePad's ARM610 RISC 
chip); it's less adaptive (it recognizes 
only printing, not cursive writing, and 
it isn't trainable); and it is somewhat 
less accurate (based on results of pre- 
liminary tests). 

А key difference between the two 
recognizers is that the Zoomer inter- 
prets words character by character, 
while the MessagePad lets you choose 
between a dictionary-based system, 
character-by-character recognition, or 
a combination of the two. Normally, 
the MessagePad tries to find each word 
you write in its 10,000-word dictio- 
nary. If it can't find a match, and if the 
character-by-character option is off, the 
MessagePad makes a guess—often a 
very wild guess. For example, the Mes- 
sagePad stumbled badly on the proper 
name Halfhill, even though both parts 
of the compound word were in its dic- 
tionary. Five attempts yielded these 
five guesses: florists, teachers, fore- 
casts, four their, and Clarence. 

One solution to the problem is to add 
the word to the dictionary by spelling it 
on a pop-up QWERTY keyboard. Once 
I added Halfhili, the MessagePad got 
it right every time. The other alternative 
is to activate the character-by-character 
option, which works fairly well but 
slows down the recognizer and reduces 
overall accuracy. 

The Zoomer's answer is to always 
offer the option of digital ink—unlike 
the MessagePad, which offers it only 
in certain applications. “If I were writ- 
ing poetry, a dictionary-based recog- 
nizer would be great," comments Jeff 
Hawkins, founder and chairman of 
Palm Computing. “But when you start 
writing names and other words that 
aren't in the dictionary, you start run- 
ning into problems." 
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ically adapting to your handwriting style 
over time. 

Similarly, a graphics interpreter detects 
specific objects and penstrokes as you 
sketch on the display. For example, it au- 
tomatically transforms a round scribble 
into a perfectly formed circle; four per- 
pendicular lines become a precise rectan- 
gle. Both the handwriting recognizer and 
the graphics interpreter detect several pre- 
defined gestures for manipulating words 
and shapes. You can move objects, resize 
them, and cut and paste them on a system 
clipboard, 

Newton’s Communications Architec- 
ture supports a wide variety of I/O devices 
via the MessagePad’s RS-422 serial port, 
PCMCIA slot, and 19.2-Kbps infrared 
transceiver. The serial port connects to 
printers, fax modems, and desktop PCs. 
The Type 2 PCMCIA slot accepts wire- 
less communication cards and other add- 
ons. The infrared link lets you beam data to 
another MessagePad or a Sharp Wizard 
OZ-9600. This architecture is extensible, 
so new communications options can be 
added in the future. 


A Central Data Bank 
What sets Newton Intelligence apart from 
the typical desktop operating system is the 
Information Architecture. It’s datacentric, 
not filecentric, a radical departure from 
DOS, System 7, Unix, and other common 
operating systems. PenPoint has a very 
similar structure, although it doesn’t go 
quite as far as Newton in aban- 
doning the old file-oriented mod- 
el. Both Newton and PenPoint 
give us a likely preview of the 
object-oriented operating sys- 
tems from Microsoft (Cairo) and 
Taligent (Pink) that are coming 
to desktops. 

Instead of storing data in dis- 
crete files organized in a hier- 
archical file system, Newton 
Intelligence lumps everything to- 
gether in an object-oriented cen- 
tral repository that’s accessible 
to all applications. Technically, 
this is known as a persistent ob- 
ject store, and it promotes data- 
sharing among applications with- 
out the complex plumbing that’s 
now being retrofitted to operat- 
ing systems for desktops. 

Because conventional operat- 
ing systems segregate informa- 
tion in files, applications can’t 
share live data until the operating 
system is equipped with a mech- 
anism such as Microsoft’s DDE 


layer 


layer · 
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scribe or Amber/OpenDoc. Although these 
mechanisms work, they add yet another 
thick layer of code that wasn't anticipated 
in the original architecture of the operating 
system. They also force developers who 
want to take advantage of the new features 
to modify their code to expose intemal ob- 
jects to other applications. If the code isn't 
already object-oriented, extensive rewrit- 
ing may be necessary. Both Microsoft and 
Apple are in the process of pulling their 
respective developer communities in these 
new directions. 

Newton's Information Architecture 
takes a different approach to data storage 
and sharing. When data enters the Mes- 
sagePad, the Information Architecture au- 
tomatically tags (i.e., names), compress- 
es, and saves the data in an object called a 
frame. A frame is a structure composed 
of tagged locations called slots. Slots can 
contain user data, program code, and even 
other frames. As objects, high-level mean- 
ings can be attached to frames: for exam- 
ple, address can represent “1 Phoenix 
Mill Lane." 

A collection of related data frames is 
known as a soup, and soups reside in phys- 
ical locations called stores. For instance, a 
soup of contact names might exist in a 
store located on a PCMCIA RAM card. 
Soups automatically maintain indexes to 
their frames. 

This unified model means that all in- 
formation stored in the MessagePad auto- 
matically becomes part of an object data- 
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The GEOS operating system is based on the familiar DOS architecture, but it does 
8 make use of some high-level objects for the sake of reducing code requirements for 
or OLE, or Apple's Publish/Sub- programmers. 


base that Newton applications can search, 
modify, and display in countless ways. It 
eliminates the overhead of data transla- 
tion and the redundant copies that often 
result from translation. Furthermore, be- 
cause all information is processed as Uni- 
code, the MessagePad readily adapts to 
foreign languages. 


It's in the Soup 

АП of this dovetails with the final com- 
ponent of Newton Intelligence, the Intel- 
ligent Assistance. This component takes 
advantage of the data soup to make plau- 
sible connections between the information 
and your actions. For example, if you ask 
the MessagePad to "fax to Lisa," the In- 
telligent Assistance automatically assumes 
the sketch you just drew on the screen is 
what you want to send. Next, it locates all 
people named Lisa in the object database. 
If there's more than one, the MessagePad 
prompts you to make a choice. Then it re- 
trieves Lisa's fax number and generates a 
fax document. The next time you connect 
your modem to a phone line, the Mes- 
sagePad sends the fax. The Intelligent As- 
sistance is also extensible. 

Although all these capabilities can (and 
will) be bolted onto existing operating sys- 
tems, Newton Intelligence was designed 
around this datacentric model in the first 
place, making it considerably more com- 
pact and efficient. For example, it easily 
fits within the MessagePad's 4 MB of 
ROM, leaving ample room for several oth- 
er system components and all the 
built-in applications software. 


Different Approaches to Objects 
PenPoint is built on a similar 
object-oriented structure, but it 
doesn't appear to go as far as 
Newton toward discarding the 
| traditional file-oriented model. 
PenPoint applications can store 
data as objects, much like New- 
| ton does, but they also have the 
option of saving documents in 
conventional file formats such 
as WKS or RTF. A systemwide 
import/export architecture trans- 
lates those files as necessary 
when they are called by a Pen- 
Point application. Newton ap- 
| plications, on the other hand, 
might provide backward com- 
patibility with conventional file 
formats by encapsulating a file 
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Object store. 

All these structural details will 
probably remain transparent to 
users—unless something goes 
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horribly wrong. That's when the 
subtle differences between Newton 
and PenPoint might become more 
obvious. Newton critics say that its 
centralized object database could 
backfire by compromising data in- 
tegrity and that PenPoint has better 
safeguards in this respect. 

Data integrity is paramount in a 
RAM-based system, because a crash 
could corrupt all of a user's accu- 
mulated data, not just a single file 
associated with a single application. 
PenPoint was designed with exten- 
sive memory protection, so appli- 
cations are effectively “walled off” 
from each other. The walls keep one 
application from interfering with 
another application’s data or from 
crashing the whole system. To keep 
those thick walls from impeding 
IAC (Interapplication Communica- 
tion), PenPoint has a system-level 
messaging mechanism that allows 
PenPoint applications and their ob- 
jects to interact with each other. 

Memory protection is receiving 
close attention in the design of 
multitasking operating systems, and it’s a 
key feature of Microsoft Windows NT and 
IBM’s OS/2 2.1. But Apple says the kind 
of memory protection found in PenPoint 
adds too much overhead to data-sharing 
between applications and that Newton’s 
Storage Manager protects the integrity of 
the central repository in better ways. 

Newton applications never access the 
object database directly, explains Larry 
Kenyon, principal engineer of Newton 
Intelligence. Instead, all reads and writes 
are handled as transactions and funneled 
through the Storage Manager’s I/O sys- 
tem, where a sentry verifies the data before 
updating the object store. “Applications 
can’t even touch the data,” says Kenyon. 
“The sentry is always in place to keep that 
from happening.” 

Even if a system crashes or is switched 
off during a transaction, no data will be 
corrupted, he claims. Of course, no oper- 
ating system can prevent lass of data if the 
hardware is physically damaged or if the 
MessagePad’s main batteries and lithium 
cell go completely dead. Prudent users still 
need to back up their data. 

The NewtonScript development lan- 
guage provides additional safeguards, says 
Apple's Michael Tchao. Unlike C, it au- 
tomatically handles memory management 
and garbage collection. Applications pro- 
grammers no longer have to allocate mem- 
ory, and all references are to objects, not 
to handles or pointers. Tchao says 80 per- 
cent of crashes are caused by memory 
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within a soup) 


A store is the physical location of data storage, either main memory or a 
PCMCIA RAM card. А soup is a collection of related data. Entries are tagged 
frames of information in a soup. Soups automatically maintain indexes to 
their entries and can update or remove them on demand. 


management problems and that Newton- 
Script makes the programmer's nightmare 
of memory leaks and dangling pointers a 
thing of the past. 

NewtonScript objects also have latent 
typing, and all operations are type-checked 
before they're performed. This nails ar- 
gument errors before they have a chance to 
trash the stack and cause problems dozens 
of instructions later. 

Even if NewtonScript makes life easier 
for programmers and contributes to data 
integrity, will developers embrace the new 
language? Critics say that because New- 
tonScript is nonstandard and bucks the in- 
dustry trend toward C and C++, porting 
code won't be as easy. 

But Tchao predicts that programmers 
will adapt quickly to NewtonScript's hy- 
brid C/Pascal syntax. Based on early ex- 
perience, he claims development will be 
faster on the Newton than on other plat- 
forms, mainly because there's less code 
to write. Developers won't have to re- 
compile their applications to run on New- 
ton devices built around other micro- 
processors, because NewtonScript code is 
executed by a run-time interpreter. Apple 
has already received inquiries from about 
1500 "serious" developers, says Tchao, 
and about 50 applications written in New- 
tonScript will be introduced by Christmas. 
By the end of 1994, Apple predicts that 
about 300 applications will be available. 


"Anytime you invent a new language, 


the language zealots—and there are a lot 


of language zealots out there—run 
screaming from the room," says 
Tchao. *But we haven't found that 
to be the case with NewtonScript.” 


A New User Interface 

Another consequence of Newton's 
datacentric architecture is that it dis- 
cards the old data-processing mod- 
el of booting an operating system, 
running and quitting application pro- 
grams, loading and saving docu- 
ments, and maneuvering through hi- 
erarchical file systems that mirror 
the layout of mass-storage devices. 
Although this model has served us 
well for decades, it assumes a cer- 
tain familiarity with a computer sys- 
tem's underlying structure —the dif- 
ference between an executable file 
and a data file, for instance, and the 
hierarchy of directories, subdirec- 
tories, and files. If PDAs are to suc- 
cessfully penetrate the mass mar- 
ket, these assumptions have to be 
abandoned. 

The MessagePad has no start-up 
sequence, and you never explicitly 
load or run a program on it as you do on a 
desktop PC. Instead, you simply flick on 
the power switch, and you automatically 
return to the same application and docu- 
ment that was active during your last ses- 
sion. You move smoothly from one appli- 
cation to another by tapping its icon. To the 
casual user, it appears that all applications 
are always running, although actually the 
operating system is transparently swap- 
ping chunks of code in and out of the com- 
puter's RAM (640 KB on a standard Mes- 
sagePad). 

When you move to a different applica- 
tion, you find yourself at the exact spot in 
the last document that you created with 
that application. To switch documents, you 
simply tap on an icon. You never have to 
explicitly load or save a document; any 
changes you make are automatically up- 
dated in the central database. 

Nor must you deal with a file system 
that exposes the detailed structure of the 
system's mass storage. You can call up a 
scrolling list of notes that you've created, 
but you can't view a "disk directory" that 
mixes data files with executable and aux- 
iliary files. Newton saves documents 
chronologically, and you can organize 
them into folders if you want to do so, but 
the nuts-and-bolts framework of the stor- 
age system always remains hidden. This 
is a greatly abstracted extension of the 
Mac's file system, which shows only one 
icon for an executable file, even though 
it actually consists of separate files for the 
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Most of the time all mice are nice and fine for pointing around. But when it 
comes to inputting graphics or logos into any application or any CAD package, 
they are hopeless. They just can't — and so you can't. No way. 


Problem? Yes and по. It depends — you may shrug your shoulders and say P РО BLE M 


"Well, I'll never do CAD and | just never want to input any sketches, logos, or 
photos into my computer anyway.” Or — you feel that isn't good enough after SQ LVE D. 


all the money you have invested and all the nice things you know you could 
do today with your own graphics once they were in the computer. 


Here comes the mouse that lets you input all 
your graphics as well. How?: That's what they 
all want to know, but we're not telling. Its a new 
invention. It's a universal combination of a true 
mouse and an independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It's all in one or all separate 

as required. Simply unplug your poor old 
mouse, plug in our mouse and have the real all 
purpose input device to your PC always at hand. 
At a price poor mice can afford too. 
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PDA CPUs: New Form foils New Functions 


DICK POUNTAIN 


T: new battery-operated, hand-held 
PDAs demand a new class of CPU, 
and semiconductor manufacturers are 
all rushing to pick up a piece of this po- 
tentially huge market. It seems like ven- 
dors announce new PDA-class chips 
every week, all offering different and 
non-Intel-compatible architectures. To 
understand how this has come about, 
consider the features a PDA processor 
chip should have. = 


Low cost. PDAs are 
aimed at the consumer 
market. In a unit that 
costs only a few hun- 
dred dollars, the CPU 
cannot cost more than 
$25 to $30. Thus, PDA 
designers can forget 
about using 486DXs 
and Pentiums, which 
cost hundreds of dol- 
lars each. 


Smallness. Printed-cir- 
cuit-board space is at a 
premium in any hand- 


as RAM, ROM, and various controllers, 
that would otherwise require external 
chips. 


Ability to run compact code. This reduces 
the amount of ROM and RAM needed to 
store the software. 


These requirements are not wholly in- 
dependent; for example, smallness and 
low cost go together, as a chip's price 
in volume production is related to its die 
size (i.e., the amount of silicon it con- 
tains). On the other hand, smallness and 
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announced. The two first-generation 
PDA processors are the U.K.-designed 
ARM610 (Advanced RISC machine), 
which is used in Apple's Newton Mes- 
sagePad, and the AT&T 92010 Hobbit, 
which is used in Eo's Personal Com- 
municators. Both are 32-bit RISC de- 
signs, but the Hobbit is unusual in its 
use of an on-chip hardware stack, which 
is optimized for executing C function 
calls, instead of the large register file 
typical of a RISC CPU. 

Both chips contain a cache and a 
memory management unit to support 
virtual-memory operating 
systems, but otherwise 
they show only modest in- 
tegration. The Hobbit, for 
example, is part of a five-, 
chip family that together 
make a PDA. 

The second-generation 
PDA chips, which come 
from Japan, are Hitachi's 
SH7000 series and NEC's 
V800 series. While the 
| ARM610 and the Hobbit 
are general-purpose RISC 
| | CPUs, these newcomers 
‚| resemble microcontrollers 
on steroids. Both are based 
on 32-bit RISC cores with 


held device. Fig.1 An فاا‎ POA processor. The colored dois indicete which dts ка | ET eatly simplified archi- 
implemented in actual processors (see legend). The grayed out boxes represent features that tectures. 

Very low power require- ere desirable but are not yet implemented in any current products. Hitachi's SH7034 chip 

ments. Battery life for | LEGEND: is a highly integrated de- 

a PDA needs to be poem лн» ques ee Quang qe vice, with 4 KB of on-chip 

an order of magnitude RAM and 64 KB of PROM, 


better than that of a laptop PC, allow- 
ing weeks or months between battery 
changes. Another important threshold 
that PDA designers are aiming for is op- 
eration on just two AA-size batteries. 


Power. Although PDAs are pocketable, 
don't confuse them with pocket calcu- 
lators; the kinds of applications promised 
by, for example, Apple's MessagePad 
require as much processing power as 
a high-end desktop PC. Handwriting 
recognition in particular consumes lots 
of real-time computing power. 


High integration. The chip should con- 
tain a lot of peripheral functionality, such 
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high integration fall on opposite ends of © 


the spectrum and call for trade-offs. 
“Small and powerful" nowadays means 
RISC, and almost all the PDA chip de- 
signers start with a compact RISC pro- 
cessor core (typically one with 30,000 to 
40,000 transistors) and then add periph- 
eral units to taste. Because PDAs rep- 
resent a completely new software market 
in which PC or Mac compatibility is ar- 
guably not necessary, CPU makers are 
free to use leading-edge technology. 


The Players 

Although very few PDAs have actually 
been shipped so far, a second gener- 
ation of processors is already being 


a DRAM controller, a four-channel 
DMA engine, twin serial ports, an eight- 


channel A/D converter, and a whole 


slew of timers and pulse generators, The 
SH7032 has no PROM, but it has a total 
of 8 KB of RAM. Both SH CPUs feature 
a 16- by 16-bit integer multiply-and-ac- 
cumulate instruction that executes in one 
to three cycles, enabling fast digital sig- 
nal processor-style signal and image 
processing. You could build a simple 
PDA around the SH by adding only dis- 
play and PCMCIA controllers. 

NEC's V810 is not as integrated, but 
it includes a single-precision FPU; a 16- 
bit-bus version, called the V805, is prob- 
ably the smallest and lowest-powered 


CPU chip currently available. The forth- 
coming V820 will have DMA, with serial 
ports and timers located on-chip, like the 
Hitachi SH series. Nintendo is rumored to 
be designing the V810 into a forthcoming 
CD-ROM games machine. 

CISC chips are not entirely excluded 
from the PDA scene: Motorola designed 
its 68349 Dragon 1 in collaboration with 
General Magic for use in PDAs based 
around General Magic's Magic Cap op- 
erating system. The Dragon is 68000 
compatible and has integrated data RAM 
and ОМА and serial ports. However, Mo- 
torola also plans a fast RISC PDA chip 
based on the PowerPC. 


CMOS a Must 

All these chips are implemented in fully 
static CMOS so that you can slow or stop 
the clock and then restart it without losing 
the processor state. The Hitachi SH and 
Motorola Dragon chips include special 
sleep instructions that stop the CPU but 
continue to time the peripherals; the SH 
also has a standby mode that stops every- 
thing and reduces power consumption to 
a few microwatts. The Hobbit, ARM610, 
and У810 can be put into a similar state 
by external clock logic. All the chips 
come in low-power 3.3-V versions, but 
only NEC's У810 can currently operate 
reliably on the 2.7 V you get from two 
tired AA batteries. 

Hitachi. and NEC have made code 
density an issue for PDÀ processors, a 
reflection of their experience with em- 
bedded processors, where much of the 
software is held in on-chip ROM. The 
Hitachi SH employs a 16-bit instruction 
format, so its programs are only 60 per- 
cent to 70 percent the size they'd be on 
RISC chips with 32-bit instructions. The 
downside of these short instructions is 
some awkwardness, particularly with ad- 
dress arithmetic. 


PDA PROCESSORS COMPARED 


ARM610 


ATAT 
Hobbit 


Die area 7i 92 


(square mm) 
Transistors — 359,000 419,000 
Cache 4K 3K 


* On-chip RAM. 


Hitachi NEC 
SH series 


The NEC V810’s instructions are 
mostly 16-bit with just a handful of 32-bit, 
while the Hobbit uses a variable-length 
encoding scheme that also yields good 
code density. The ARM610 uses all 32-bit 
instructions but shortens its code by con- 
densing condition tests and operations 
into a single op code (e.g., ADDEQ, add 
if Z flag set). 

Benchmark figures are even more con- 
tentious than usual in the PDA arena, as 
there's little agreement about the condi- 
tions under which power consumption, 
speed, or MIPS per watt should be mea- 
sured. Rather than step into this hornet's 
nest, FI just quote ballpark figures. Pow- 
er consumption for the CPUs mentioned 
here all lie in the range bounded by the 
NEC V810O's 100 milliwatts and the Drag- 
on's 300 mW (all at 3.3 V), an order of 
magnitude less than the 3 to 5 W con- 
sumed by a typical desktop 486. NEC 
claims the V805 consumes only 28 mW 
at 2.2 V and 10 MHz. Apart from the 
Dragon, all the chips can process at 15 
to 20 MIPS, placing them squarely in the 
486 league. 

Most observers agree that the NEC 
V805 offers the best MIPS-per-watt 
rating right now, but expect the lead to 
change continually as the CPUs are fab- 
ricated in better processes and with dif- 
ferent degrees of integration. When com- 
paring power consumption between a 
highly integrated CPU such as the Hi- 
tachi SH and one with fewer functions 
such as the NEC V805, you should add in 
the likely consumption of all the extra 
support chips that the latter chip requires. 
However, this is rarely feasible in prac- 
tice. 


An Integrated Future? 

Adding more functions increases a chip's 
die size and hence its price, but so long as 
all those functions are useful there should 
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Compared to the Pentium, PDA CPUs seem puny in size, yet many deliver considerable punch. 
Small size and high performance are necessary for these small, battery-powered devices. 


be a net savings, thanks to the reduced 
external chip count. A highly integrated 
chip like the Hitachi SH will be cost- 
effective so long as you design a PDA 
precisely around the functions that it pro- 
vides. 

Another possible strategy, however, is 
to go with custom integration. Both ARM 
and NEC are offering their tiny RISC 
cores as macro cells for embedding into 
customized application-specific ICs, 
which could contain a set of peripheral 
functions precisely matched to a particu- 
lar PDA’s design. For example, by mi- 
grating to a 0.6-micron CMOS process, 
ARM should be able to fit most of the 
MessagePad's functionality (i.e., graphics, 
LCD, and PCMCIA controllers) onto a 
future CPU chip. 

Intel and VLSI Logic recently revealed 
two PDA chip sets they're developing as 
a joint venture, based on Intel's 38651, 
and 486SL power-managed CISC proces- 
sor cores. Code-named Polar (386) and 
Draco (486), both are twin-chip sets with 
one chip containing the CPU core, cache, 
memory and bus controllers, and a Win- 
dows-compatible graphics accelerator 
subunit, while the other holds keyboard, 
mouse, serial I/O, pen, and floppy and 
hard disk controllers and an HP-SIR in- 
frared link. 

Power management circuitry will be 
able to switch off individual peripherals 
according to demand, although no power 
or speed figures were available at press 
time. VLSI’s high-bandwidth 25-pin ML 
bus is used to connect the chips together, 
which keeps the total pin count for the 
set to a reasonable 276. When the Polar 
and Draco chip sets become available this 
fall, you’ll be able to design a PDA by 
just adding a PCMCIA controller chip. 

In the end, it's likely to be consumer 
acceptance of PDA software that will de- 
termine the winners and losers among 
these CPUS, rather than their relative tech- 
nical excellence. Those that achieve sales 
volume will survive. As PDAs come with 
most of their software built-in, the after- 
market for software may be small, mak- 
ing portability less of an issue than it is in 
the PC market. You might even see three 
or four different CPUs become estab- 
lished. 


Dick Pountain is a BYTE consulting editor based 
in London. You can reach him on BIX as "dickp" 
or on the Internet at dickp@bix.com. 
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resource and data forks. 

PDA designers consider such details ex- 
tremely important. Apple says it went so 
far as to hire a cultural anthropologist to 
observe people and notice how they use 
such things as Post-it Notes and other tra- 
ditional tools. “You have to go beyond 
ease of use and provide assistance to the 
user," says Shifteh Karimi, user studies 
, manager for Apple's Newton Group. 

Again, PDAs are giving us a peek at the 
future. Desktop computers are moving to- 
ward the same datacentric philosophy, al- 
though retrofitted solutions such as OLE 
2.0 and Amber/OpenDoc are not as ele- 
gant. Desktop PCs could also benefit from 
Newton's abstract file system, as mass- 
storage devices with gigabyte capacities 
strain users' ability to find individual files 
in deeply nested stacks of folders and sub- 
folders. 


The Zoomer's Architecture 

Apple is by no means alone in recognizing 
the value of a new user interface for a prod- 
uct aimed at the masses. The Zoomer takes 
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a strikingly similar approach, even though 
it's built atop an entirely different archi- 
tecture. 

While Apple spent millions of dollars 
infusing the MessagePad with the latest 
technology—an advanced operating sys- 
tem, an optimized development language, 
an ARM610 (Advanced RISC machine) 
RISC chip—Tandy tried to reduce costs 
by building the Zoomer with tried-and- 
true parts. Casio designed an Intel-com- 
patible CPU that’s equivalent to a 7.5- 
MHz 8088. GeoWorks adapted its desktop 
GEOS environment to reside in ROM. 
Palm Computing wrote almost all the ap- 
plications software in assembly language 
and created an extremely compact hand- 
writing recognizer that fits in 48 KB. Intuit 
contributed Pocket Quicken, a mobile ver- 
sion of its best-selling money management 
program. 

But despite their different evolutionary 
paths, the MessagePad and the Zoomer 
could appear very much alike to casual 
users. Not only do they look like twins, 
but they'll also hit the street at about the 


same price ($700), and both conceal their 
internal complexities with remarkably sim- 
ilar user-interface layers. 

Both the MessagePad and the Zoomer 
are instant-on/instant-off devices that au- 
tomatically drop you at the same spot in 
the same document from your previous 
session. Both allow you to move trans- 
parently between applications by tapping 
on a row of “hard icons," affixed to the 
bottom of the screen, or “soft icons,” dis- 
played on the LCD. Both shield you from 
their underlying file systems, although the 
Zoomer lets advanced users run a File 
Manager that exposes the realities of DOS. 
Both have similar communications capa- 
bilities and a suite of applications in 4 MB 
of ROM. 

Structurally, however, they're worlds 
apart. GEOS has high-level objects that 
save a lot of coding for applications pro- 
grammers, but it has nothing like New- 
ton's object-oriented database. 

Applications share data the traditional 
way: by exchanging (and, if necessary, 
translating) discrete files or by sending 
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$ ТОР DOC:IT INCREASES YOUR PRODUCTIVITY AT WORK. 

C H А $ | N G We've just brought the paper chase to a resounding and refreshing halt with the 
invention of DOC-IT, the revolutionary, desktop document processor that com- 
— bines a multitude of talents. 

“> With DOC-IT, Okidata has integrated faxing, printing, copying, scan- 
ning, cutting and pasting in one unit with a footprint so compact, it takes 
up just a corner of your desk. Incorporating graphics capability compati- 

| ble with Windows"and most major software, DOC-IT lets you create 

7 and communicate finished presentation-quality documents-complete 

4 with visuals- without having to get 
— out of your chair. 

No more standing in line. Everything sits on 
the corner of your desk: simple, handy, pro- 
ductive and private; and incredibly easy to use. 
If DOC-IT looks good to you on paper, come 
see it in action at your nearby authorized 
Okidata DOC*IT dealer. TO RECEIVE YOUR 
OWN ON-SCREEN DEMO DISK 


OR THE NAME OF A DEALER NEAR YOU, 
CALL 1-800-OKI-TEAM, EXT. 264. 


Circle 120 on Inquiry Card. 


ООС «ІТ T.M., Okidata Reg. T. M. M.D. OKI Electric Industry Company, 
Lid. Windows Т.М. Місгоѕом Corp. “THE END CF THE PAPER CHASE” 
Reg. TM. Micro Dynamics, Ltd., Silver Spring, MD. 
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| Be they can be more than just 
И expensive electronic organizers, 
PDAs must let you communicate with 
other people and computers no matter 
where you are. Your PDA should let 
you send and receive E-mail messages, 
faxes, and even files and data from your 
desktop computer, network server, or 
other repository without having to be 
connected to a telephone jack. In fact, 
the lack of two-way wireless data com- 
munications ability is one of the biggest 
disappointments in the Apple Newton 
MessagePad and Tandy/Casio Zoomer. 
At present, the most widespread, 
general-purpose two-way wireless com- 
munications network is the analog cel- 
lular phone network. You access this 
network with a PDA or a personal com- 
puter the same way that you access the 
wired analog phone system: by using a 
modem that translates between the dig- 
ital world of your computer system and 
the analog signals used by the telephone 
system. Of course, using a cellular mo- 
dem is not as simple as using a wired 
one. Modems today depend on carri- 
ers and other signals generated by cen- 
tral telephone switches. Using a stan- 
dard modem with a cellular phone 
requires a special adapter that can sup- 
ply these signals to the modem. © 
In addition, most modems today are 
not designed to work in a mobile en- 
vironment. The slight interruption in 
your connection that occurs when you 
move from one cell to another is unim- 
portant in terms of a voice connection, 
but it can wreak havoc with a modem 
connection. Also, wireless connections 
are subject to a greater amount of in- 
terference than wired ones, meaning 
that cellular modems require far more 
robust error detection than wired ones. 
One company that's addressing these 
OBS is Microcom, which has de- 
veloped the MNP 10 protocol for cel- 
Iular connections. MNP 10 supports 
smooth handoffs, has a lot of error 
checking, and can negotiate bit rates in 
real time as a cellular connection de- 
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The Wireless Factor 


teriorates or improves. Unfortunately, 
none of the currently available PDA 
devices use MNP 10. 


Upgrading Cellular 

Coming soon is CDPD (cellular digital- 
packet data), originally developed by 
IBM and backed by a formidable group 
of companies, including Ameritech 
Cellular, AT&T, McCaw Cellular 
Communications, Motorola, and Nynex 
Mobile Communications. CDPD is a 
specification that lets you send data 
over an enhanced cellular network. 
CDPD uses a full voice channel, but it 
can move your connection from one 
channel to another to avoid congesting 
voice communications. At 19 Kbps, it 
offers a lot of bandwidth. _ 

The drawback to CDPD is that it re- 
quires that you have a CDPD modem 
and that your cellular supplier upgrades 
its base stations to CDPD. Thus far, 
only Ameritech, Bell Atlantic Mobile, 
and McCaw have announced plans to 
deploy CDPD throughout their net- 
works. McCaw plans to have CDPD 
up and running in its 105 markets in 
the U.S. by mid-1994. On the end-user 
side, IBM and Eo are developing 
CDPD capability for their machines, 
while Motorola is developing a CDPD 
modem on a PCMCIA Type 2 card. 

Competing directly with CDPD and 


analog cellular are the Ardis and RAM 


Mobile Data digital RF data networks. 
Unlike CDPD, Ardis and RAM are dig- 
ital technologies from the ground up. 
They offer inherently better data trans- 
mission facilities than analog services. 
Ardis, jointly owried by Motorola and 
IBM, supplies dedicated radio com- 
munications networks to large corporate 
customers. RAM Mobile Data, with 
base stations in major metropolitan ar- 
eas in the U.S., sells its services to any- 
one. It provides a wireless bridge to 
public data networks and services. Be- 
sides using digital technology, Ardis 
and RAM have one other advantage 
over CDPD: They're available today. 


The User Experience 
Whether you use digital RF or analog 
cellular, the connection you make over 


current wireless networks looks just 
like the wirebound connection you 
make with any terminal-based telecom- 
munications program. Given that 
telecommunications remains the most 
arcane, unfriendly application in per- 
sonal computing, this is a major prob- 
lem for PDA vendors and service 
providers. If PDAs require their com- 
puter-ignorant target audience to learn 
the equivalent of even one of the easi- 
er-to-use packages, such as Procomm 
Plus, to communicate, then Apple, Eo, 
Tandy, and all the rest may as well fold 
their tents now. “Without ease of use," 
says Gerry Purdy, chief analyst for mo- 
bile computing at Dataquest, “[wire- 
less providers] will always be selling 
to early adopters.” 

Luckily, both Newton Intelligence 
and Go Corp.’s PenPoint are built with 
communications in mind, as is Magic 
Cap, a software communications plat- 
form for PDAs under development by 
General Magic. In addition, General 
Magic has developed Telescript, a 
portable programming language de- 
signed to make it easy to develop 
communications applications. Gener- 
al Magic has revealed little technical 
information about Telescript, but both 
Apple and Eo have licensed it for use in 
future versions of their PDAs. In addi- 


tion, AT&T is developing a network 


service that incorporates Telescript. 
General Magic hopes to make Tele- 
script the lingua franca that spans. and 
binds together applications, operating 
systems, and networks that support per- 
sonal communications. 

Today, the hardware and networks 
are in place to enable wireless mobile - 
data communications, although the soft- 
ware and services that are needed to 
make such communications easy is not 
yet here. This imbalance is not very 
important now, as most early PDA 
adopters will likely be PC users. In the 
future, however, the success of PDAs 
will hinge on the success of technolo- 
gies like Telescript. 


Bob Ryan is a BYTE technical editor. You can 
reach him on BIX as "b.ryan" or on the [n- 
ternet at b.ryan(übix.com. 


CA-REALIZER—Now For A Limited Time Only $99. | 


+ 


INTRODUCING royalty-free with the run- 
THE EASIEST BASIC time module that's includ- 
DEVELOPMENT | ed. And you can generate 


SYSTEMFOR | Suy aff eset 20 [efi [MEE 2n installation disk with 


WINDOWS. the push of a button. 
Compared to Visual 14. 5e 16 "^17 “ig =п9 “ОЕ PC Computing said, "No 
BASIC, CA-REALIZER® is nee wa —_-—— = is other Windows BASIC can 
half the cost and twice = т be dumm UR match it for power and 
the product. мы | T? || breadth of features: 
Develop applications | 
using the familiar proce- 
dural language model and 
a large array of powerful 
tools. You don't need to 
learn all kinds of confus- = us 
ing new techniques. Just =i аа Чао тав NN RR age So call 1-800 CALL CAI 
type in programs or : = today for more information 


design them visually with FormDev. It's an interactive andthe name of your nearest dealer. 
WYSIWYG, point and click tool 


REALIZER Visual BASIC 


CA-REALIZER ‘hat generates code. Withasin- — [cuve Application & Form Designer = : 
-— — gle command you can add Generates User Accessible & ModifiableBASICCode | WW | | 
Progr ammable Application Tools Familiar Procedural Programming Model mf 
like spreadsheets, charts, text edi- Integrated Fulleatured Debugger МЕДЕ | 
| : : А -Stepping, Call-Tree, Variable Displa A S S „аш 
tors, animation, graphics tablets ^ RwomaialyExpandableDymmicAmqgs и 


` 


Full Range Of Fast Array Operators & Functions Ae BL 
E Statistical, Date-Time Functions a НИ 


amic Addition & Removal Of Form Objects 
ul Integrated Programmable Application Tools: 


Charts, Spreadsheets, Text Editors, Graphics, Animation Scheduler) — v^ | | 
Ability To Run Multiple Applications Simultaneously | v ү — ||. 
Full Support For DDE & DLLs ЕК Saha 


pm VER 
Direct MDI Support & Serial Communications Libra D ^29 MAE. 


and user-friendly forms. And 
CA-REALIZER offers many fea- 
tures other BASICs dont, like 

j automatic array processing. 
Arrays are re-dimensioned and processed automatically. 
Algorithms can be written as formulae instead of com- 


< 


" 


< 


SES 


& 


plex looped expressions. Import/Export Of 1-2-3, Excel, CA-SupercalcFiles | v — | — . 
Once an application is complete, you can compile it Extensive Context-Sensitive On-Line Нер 

” Clip Art Library With Over 250 Bitmap | ovr QC Tei 

into a stand-alone Windows m and distribute it age Vern ETE Libraries ea EE 


Don't waste another day trying fAOMPUTER’ 
to figure out Visual BASIC. SSOCIATES 


Leave that for your competition. Sofware superior by design. 


CA-Realizer 


— Associates International, Inc., One Computer Associates Plaza, islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies. 
CA REALIZER Release 1.0 and Visual BASIC Release 1.0 compared 10/92. Cost comparison based on Visual BASIC Release 1.0 Suggested Retail Price. PC Computing quote appeared 10/91, pg. 90. 


: hi 
еце 


Circle 81 on Inquiry Card. 


messages. Although GEOS is not chained 
to the DOS file system, it maintains the 
link to DOS for file compatibility. Yet the 
Zoomer cannot run DOS programs; with 
the exception of Grid PenRight applica- 
tions, the ability to run DOS executables 
was deliberately disabled because of lim- 
itations imposed by the 320- by 256-pixel 
screen. 

Naturally, GeoWorks CEO Brian 
Dougherty doesn't view these differences 
as a handicap. The Newton architecture 
is unproven, he points out, and GEOS 
provides a rich operating environment for 
PDAs that is being widely licensed to sev- 
eral vendors (including Apple's Newton 
partner, Sharp). Programs written for the 
desktop version of GEOS can be ported 
to the Zoomer without recompiling, be- 
cause GEOS decouples the user interface 
from the application code. 

The PDA version of GEOS crams plen- 
ty into 1.5 MB of ROM: about 40 printer 
drivers, an imaging engine, IAC, multi- 
threading, on-line help, PCMCIA support, 
high-level objects for programmers, and 
peer-to-peer networking via the serial and 
infrared ports. Approximately 1 MB of 
this ROM-based code must be bank- 
switched into RAM, because only the low- 
level kernel is XIP (executable in place). 
Dougherty says the next version of GEOS 
will keep more XIP code in ROM to min- 
imize bank-switching, thus taking some 
load off the slow CPU. 

If the Zoomer's 8088-class CPU wasn't 
limited to real mode, GEOS could run in 
protected mode, mapping the ROM into 
flat address space. With additional RAM, 
this could eliminate bank-switching alto- 
gether and speed up the machine consid- 
erably. 

Dougherty would love to see this hap- 
pen. In fact, from the very beginning he 
pushed Casio to build the Zoomer around 
a more powerful 80x86-compatible CPU, 
such as Chips & Technologies' PC/Chip, 
but he says Casio insisted on using a less 
powerful chip to maximize battery life. 
However, future versions of the Zoomer 
could escape that trade-off. Intel and VLSI 
Logic are developing a family of highly 
integrated chips that combine the logic 
cores of the 38651, and 486SL with other 
system components to make a two-chip 
solution for 80x86-compatible PDAs (see 
the text box “PDA CPUs: New Form De- 
mands New Functions"). Neither Tandy 
nor Casio has announced plans to use the 
Intel/VLSI option, however. 


Early Adopters or Suckers? 
Although the MessagePad and the Zoomer 
fall short of some expectations and are rel- 
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atively costly, from a purely technical 
standpoint they are both undeniably im- 
pressive. Compared to their distant ances- 
tors that also broke new ground—the Ap- 
ple I and the Tandy/Radio Shack TRS-80 
Model I—they are remarkably mature 
products. 

They also have bigger ambitions. With 
sub-$1000 prices, soon to drop below 
$500, there’s not much profit in PDAs. To 
succeed as mass-market consumer items, 
PDAs ultimately must move in volumes 
measured in the millions. 

Apple in particular has a lot riding on 
this gamble. Newton is one of Apple’s an- 
swers to Microsoft’s “Windows every- 
where” strategy (see “Windows, Windows 
Everywhere?” in the June BYTE), and it’s 
one of the two major projects on which 
Apple is betting its future. If Newton flops, 
and if the Mac doesn’t make the transition 
to the PowerPC chip, Apple may not sur- 
vive the 1990s. At the very least, it could 
lose its seminal position as a leading-edge 
computer company. 

It may be years before PDAs match the 
sales volumes of desktop PCs, and whether 
Apple and others can wait that long de- 
pends partly on how many “early adopters” 
are willing to go out and purchase the first 
PDAs and fund the ongoing evolution. 
Nearly everyone agrees that those early 
adopters won't be the same people who 
are the eventual targets of PDAs. “We see 
the early adopters being PC users, but 
[sales] quickly moving to people who nev- 
er considered buying a computer,” says 
GeoWorks’ Dougherty. 

Dougherty envisions a not-too-distant 
future when PDAs are as ubiquitous as ra- 
dios. "The average household has seven 
radios, and most people don’t even realize 
they have seven radios until they start 
counting their clock radio, their Walkman, 
the stereo system, the car radio, and so on. 
We see the same thing happening with de- 
vices like the Zoomer as they get down to 
calculator prices. And that will happen 
sooner than you think,” he predicts. 

Dougherty estimates the bill of materi- 
als for a Zoomer-type device to be about 
$150, with the LCD being the most ex- 
pensive component (about $30). Those 
costs will drop as volumes grow. Within 
two years, he says, a Zoomer could sell 
for as little as $300. That would put it in di- 
rect competition with personal organizers 
and pocket pagers. Dougherty points out 
that the current market for organizers is 
approximately 5 million units per year and 
that pagers are selling at a rate of approx- 
imately 2 million units a month. Dataquest 
projects that PDA unit sales in the U.S. 
will grow from 70,000 this year to 3.62 


million in 1997. 

Like the primitive personal computers 
of the 1970s, the MessagePad and the 
Zoomer have an air of future potential, of 
something young that's just on the verge 
of making it big. It's only a matter of time 
before their handwriting recognition im- 
proves and new applications are invented 
for them. They fit well into today's busy 
lifestyles, and they're perfectly positioned 
to ride the rising waves of wireless com- 
munications and data superhighways. In 
10 years, these unassuming little devices 
could conceivably become the dominant 
personal computer platform. Desktop PCs 
will still be around, as mainframes and 
minicomputers are today, but most "per- 
sonal computing" will probably happen 
on PDAs. 

"There's a major intimidation factor 
with a computer,” says Michael Reimer, 
chief operating officer of ParaGraph. “It 
has a scary-looking keyboard and a big 
monitor that stares back at you. The New- 
ton is a very different kind of device: It’s 
small, it’s soft. It doesn’t intimidate. It’s 
like a Walkman.” 

However, there are some naysayers, too. 
Michael Homer, Go’s vice president of 
marketing, predicts that consumers will 
find the MessagePad and the Zoomer too 
expensive and disappointing. “I don't think 
the Newton and the Zoomer are viable ma- 
chines. There’s no magic going on here,” 
he says. 

The future of PDAs isn’t riding solely 
on the Newton MessagePad and the Zoom- 
er. Both are promised to be only the first 
in wide-ranging families of products, and 
other contenders are poised to enter the 
race as well. Among the leading chal- 
lengers will be the first PDAs to be based 
on Microsoft’s WinPad and General Mag- 
ic’s Magic Cap. The millions of R&D dol- 
lars spent by Apple, Tandy, Casio, Geo- 
Works, Palm, Eo, Go, and other pioneers 
will not be wasted. Eventually someone 
will leverage the investment into a suc- 
cessful product. 

Let’s just hope we don’t have to wait 
until the twenty-fourth century for that to 
happen. B 
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When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 


Hardware-based software protection systems are now the 
standard worldwide. However, not all keys are the same. 
ёл ЙА good key should have all the following features: 
AIT TE ¥ Compatibility and transparency. The key should 
3 M work without any problem on your 
customers' computers. The user should be 
able to forget the key after connecting it. 


v Unbreakable electronics. A customized ASIC 
(Application Specific Integrated Circuit) component 
should be integrated in the key. This prevents reverse 
engineering and makes cracking virtually impossible. 


v/ A unique and inaccessible software developer's 


code burnt into the ASIC. (This code should not be held in the key's memory, 
where it can be read and altered.) 


V/ A Read/Write Memory inside the key should be available on demand. 
The memory should be writable in the field, on any PC, without any special 
programming equipment. 

V^ Very low power consumption, enabling the key to work even under the 
worst power conditions, on PCs and laptops, with or 


without a printer. 

S 
POWERFUL SOFTWARE CO к) 
which calls can be made to the key from any Ch 
point in the protected program. 
programs enhance security while making it possible to 
protect a software even without its source code. 


V/ A Linkable Protection Module with су 
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V/ Ап "Envelope" installation program. Such 
V Sophisticated antidebugging and encryption mechanisms. 


Protection System 


HASP® OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 


HASP was designed by a team of computer ex- 
perts, professional cryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar- 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above, HASP provides: 


V/ A Full Authorization System for protecting 
dozens of programs using only one key. 


V/ A Pattern Code Security System (PCS) 
enabling parallel processing of multiple calls by 
the Linkable Protection Module. 


V A Virus Detection option that can be in- 
corporated in the protected program to check 
whether it has been infected by a virus. 


w Several HASP keys can be connected one 
behind the other. Small physical size ensures 
maximum convenience for your customers. 


NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 


w Only one NetHASP key is needed to run a 
protected program from many stations in a 
network. NetHASP provides full support for 
protecting DOS and WINDOWS software under 
network environments, including Novell dedicated 
& non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 


NetWore 


emery йш. 


member of 


WHAT ns qms ARE SAYING | 


In all ll the products we tested, Seen the 


HASP, we could see through the encrypting | 


and questioning procedures... and crack 


CT Magazine (Germany) i 


MemoHASP: ...of all the protection devices 
tested is without any doubt, the one which 
combines the best features. 


PCompatible (Spain) | 


Trying to crack a program... that was pro- 


tected utilizing all of HASP's features - - is like | 


searching for the Holy Grail. 


Micro Systems (France) 
PC dongles... come with varying claims as to | 


their transparency. The majority suffer from 


problems when a printer is connected... the 


DESkey and HASP-3 are not affected... 


Program Now (Britain) | 


Of all keys tested, HASP is the most . 
ambitious one... the quality of HASP 
manufacturing seems excellent. 


PC Compatible (France) | 


42 804200 Ш Germany CSS GmbH, 


Circle 67 on Inquiry Card. 


HASP - The Professional Software 


OPERATING 
ENVIRONMENTS 


PC: DOS, WINDOWS, WINDOWS -NT, 05/2, 
SCO UNIX, SCO XENIX, INTERACTIVE UNIX, 
AIX, AUTOCAD, DOS EXTENDERS, LANS 
MAC (ADB port]: System 6.0.5 and up 
NEC (Serial Port}: DOS, WINDOWS 


AND THE BOTTOM LINE: 

We offer some of the most competitive prices in 
the market. There are no hidden costs! Since 
1984, HASP has enabled thousands of software 
producers in more than 40 countries, including 
several Fortune 500 companies, to protect their 
software. 


Please call us for our HASP evaluation package. 


ALADDIN 
SOFTWARE 
SECURITY ING 
200 Broadhollow Ra., Suita #207 
Melville, NY 11747, USA 
Tel: 800-223 4277 

516-424 5100 
Fax: 516-424 8300 


International ALADDIN 

Office: KNOWLEDGE SYSTEMS LTD. 
15 Beit Oved St., Tel-Aviv, Israel 
PO.Box:11141 Tel-Aviv 61110 
Tet: 972-3-5375705 
Fax: 972-3-5375796 


ALADDIN FRANCE S.A. 
Tel: 33-1 40 85 98 85 
Fax: 33-1 41 21 90 56 


France: 


© Aladdin Knowledge Systems Ltd. 1985-1993 


Bi Australia Conlab Pty. Ltd., 3 8985685 Ш Belgium Akkermans bvba, 3 2338826 Ш CZECH ATLAS Lid., 2 766085 lil Chile Micrologica S.A., 562 222 1388 
B Denmark SC Metric a/s, 
B Holland Akkermans BV, 45 241444 Bi Italy Partner Data S.r.l., 2 33101709 B Japan Athena, 3 58 213284 Ш Korea Dae-A Engineering, 2 848 4481 
B New Zealand Training , 4 5666014 Ш Poland Systherm 61 475065 BI Portugal Futurmatica Lda., 1 4116269 Bl South Africa D Le Roux, 11 886 4704 
® Spain PC Hardware, 3 4495193 Ш Switzerland Opag AG, 61 7112245 B Taiwan Teco Lid., 2-555 9676 Ш Turkey Mikrobeta Lid., 4-4677504 


7498640 B Greece Unibrain SA, 1 6856320 


Introducing AMBRA. А new kind of 


standard doesn't equal average. Speed 


б MHz performance at 245 MHz prices. 


AMBRA: Ready when you are. 
If you're like many sophisticated PC 
users, you're ready for the latest and 
leading technology. Not later, but 
right now. At the night price. 

AMBRA;' a new IBM subsidiary, 
is ready to do business with you. 

To begin, we source worldwide, 
getting the best late-breaking tech- 
nology from high-quality suppliers, 
including ІВМ? Intel? Microsoft® and 
more. We buy smart and bargain 


aggressively, keeping our operations 
streamlined and our overhead low. 
And when you buy direct from us — 
whether it's a single standalone 
system or a server powered by dual 
Pentium" processors — we pass our 
savings directly along to you. 


But we know you're looking for 
much more than low price. That's 
why we run our computers through 
comprehensive testing to ensure 
industry-standard compatibility. it's 


why we've contracted with IBIM to 
back AMBRA systems with the best 
in service and support. It's why we 
custom -configure to order — at no 
extra cost. And deliver to your door 
without delay. 


Interested? We invite you to 
keep reading, then give us a call. 
We're ready to send you complete 
details on AMBRA computers and 
the services we offer, including our 


30-day money-back guarantee” 


| fast on its feet. Where 


isnt synonymot deliver 


company tha 


. AndQentium technology. Ready to RUN. 


AN IBM SUBSIDIARY 


Mere raising 
industry 
standards by 


giving you more. 


Combining industry-wide resources 
with independent responsiveness, 
AMBRA provides you with 
immediate access to the latest 
technology. 

If it's industry-standard, we've 
got it for you now. If it’s coming 
soon, we're positioned to get it 
— from advanced video to the 
latest microprocessors. 

We're committed to giving 
you more for your money. Like 
extra cache at no added cost. 
Accelerated local bus without 
accelerated prices. Upgradeability 
to Pentium processing, without 
a premium. 

Along with extra features, 
we believe in giving you extra 
flexibility, Each and every AMBRA 
model is custom-built to your 
exact specs. With no penalty in 
terms of time or expense. 


We offer hundreds of brand- 
name hardware, software and 
peripheral options — everything 
from Hayes® modems to Lexmark® 
printers. To make sure that every 
possibility is open to you. 

All AMBRA computers 
carry a 30-day money-back 
guarantee? They're backed by 
quick onsite service and round- 
the-clock support — the kind of 
service and support that never 
lets you down. 


AMBRA 


BLUE LIGHTNING: AN 


ELECTRIFYING AMBRA 
ADVANTAGE... 


IBM's 486 Blue Lightning" 
processor builds on the best 
features of Intel microprocessors, 
including performance, instruction 
set and upgradeability. IBM 
optimized the instruction set, 
added a 16KB internal cache, 
lowered power consumption and 
improved power management. 
The result: Blue Lightning doubles 
internal clocking to 66 MHz, 
while maintaining full 486 
compatibility. AMBRA harnesses 
the power of Blue Lightning to 
deliver 66 MHz system performance 
at 33 MHz prices. 


BLUE LIGHTNING 
PERFORMANCE COMPARISON 


Powermeter MIPS 


486 BLUE LIGHTNING 66 7777 
| 486DX2/66 ~ 
4860/33 "' [| 


АП processors were tested on the same IBM motherboard. 
MIPS = millions of instructions per second. 


Built to your order, exactly. 
AMBRA will custom-configure any 
and every computer for you — 
and it won't cost you an extra day 
or an extra dime! You have your 
choice of chassis, processors and 

a full range of memory sizes. 

Hard and floppy disks, tape drives, 
CD-ROM drives, multimedia kits, 
and more. Plus high-quality, low- 
radiation AMBRA monitors, network 
cards, you name it. You get it all 
preinstalled, from a single source. 


Preloaded software. 

We automatically preload AMBRA 
computers with MS-DOS® 6.0 
and Windows" 3.1. Purchase any 
of our large collection of software, 
and we'll preload it for you at no 
additional installation charge. 


True-blue service 

and support. 

Youre backed by a one-year IBM 
onsite warranty, So you can count 
on 10,000 technicians at 190 
locations nationwide to deliver 
service within two days of your 
call, Monday through Saturday. 
Plus, you get toll-free technical 
support 24 hours a day, seven 
days a week. 


Convenient payment 
options. 

Our lines are open every weekday 
Ват to 9 pm, and Saturday 10 am 
to 6 pm (ET). We accept American 
Express® Visa® and MasterCard® 
Purchase orders may be used by 
qualifying businesses. 


Fast, to-your-door delivery. 
We ship within three days of 
confirmation of your order. If, for 
any reason, we can't meet that 
deadline, we'll tell you up front — 
and give you a firm delivery date. 


66 MHz performance at 

33 MHz prices. 

With Blue Lightning AMBRA 
models, you reap the benefits of 
66 MHz system performance — 
at 33 MHz prices. 


AMBRA GATEWAY DELL 


Model 455 Blue 4860X-33V — 433/L 
Lightning 66 


Internal clock 56 Miz 33 MHz 33 MHz 
External clock 33 Mhz 33 MHz 33 MHz 


System case Desktop Desktop Desktop 
RAM BMB 8MB 8MB 
Cacha 256KB 128KB — 
Floppy One One One 
Hard disk 340MB 340MB 340MB 
Onboard SESI — - - 
Local bus vv WUSA v 
Video Win accel Win accel Win accel 
w/1MB w/iMB w/512K8 
Color monitor 15” FST* 19 FST 15" FST 
Pentium-ready v v v 
Моол, mue WS Works V 
for Windows 


Network-ready Ethernet — — 
(10BaseT) 


Tech support 24 hours, Mon-Fri, Bam 24 hours, 
7 days/week il midnight 7 days/week 
‚9 


am-4pm 
Warranty/Service — 1yearonsite 1year onsite 1 year onsite 
Price $2,079 $2,025 $2,699 


“Upgraded from 14° SVGA at no extra cost. See special offer. 
o ege ee | 


Ww I 
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Intel Pentium processing, 
within your reach. 

AMBRA is one of the few who 
can offer you Pentium technology 
today — and we offer it at a price 
you can afford. 


AMBRA DELL 


Processor ee ا‎ 
64-bil proc complex 54-bit proc complex 
Bus type EISA EISA 
System case Desktop Tower 
RAM 8MB BMB 
Cache 256KB 256KB 
Floppy One Two 
Hard disk 540MB SCSI 500MB IDE 
Onboard 5051 V^Dmal32bit — 
Local bus W VESA v 
Video ATI™ Ultra Pro Win accel 
w/2MB DRAM w/512KB 
. Color monitor 15° FST* 15° FST 
Minos 31,mouse И v 
Tech support 24 hours, 24 hours, 
7 days/ 7 days/week 
Warranty/Service 1 year onsite 1 year onsite 
Price $4,259 $7,566 


* Upgraded from 14" SVGA at no extra cost. See special offer. 


AMBRA BLUE LIGHTNING 66 


GATEWAY 4DX-33V* 


DELL 450/M* 


15 


"Results measured in millions of Winmarks™ Reported in Window Sources (Zitf Davis), June 1993. Call AMBRA for specifics of this graphics Winmarks lest. 


Solid products, hot prices. 
Competitive prices shouldn't 
mean mediocre machines. 
Example: AMBRA/'s low-cost 
Model $4255X. It puts you in 
touch with tomorrow's 
innovations. That's because it's 
Pentium-ready — and supports 
memory upgrades to 36MB. It 
features the upgradeable 486SX 
25 MHz processor, cache to 
spare, a fast local bus, and 
Windows accelerator with IMB 
video memory. 


w;pe[*i;ix)pTpt t, a 
Mes 
SOLA SS 


Extra compact design. 
Extra color. 


At 6.4 pounds, our 4865Х 

25 MHz SL-Enhanced notebook 
packs a lot of performance. You 
get 4 MB of expandable memory; 
a |20MB hard disk; STN dual- 
scan, passive-matrix screen for 
vibrant color and easy mouse 
tracking; plus integrated 
fax/modem and built-in trackball. 
All for $2,449. 


@MBRA custom-building lets you cover all the bases. 


HERE ARE JUST A FEW MODELS WE'LL MOLD TO MEET YOUR NEEDS: 


Model S450SL 

e 4865] C2, 50 MHz 

e 4MB RAM max 16MB 

* 64KB processor cache 

• 3.5" floppy 

e |20MB (I9ms) hard disk 

e Windows accelerator with 
IMB video memory 

e Slimline case 

° 3 16-bit ISA slots 


Model S433DX 

e 486DX, 33 MHz 

* Pentium technology ready 

e 4MB RAM max 36MB 

* |28KB processor cache 

° 3.5" floppy 

e 240MB (I5ms) hard disk 

e 2 VESA local bus slots 

e Windows accelerator with 
I MB video memory 


NC425 SL Notebook 

e 486SX, 25 MHz, SL-Enhanced 

* Dual-scan STN color screen 
(640 x 480 x 256) 

* Fax-modem 2400/9600 baud 

e 4MB RAM max I2MB 

e |20MB hard disk 

e 3.5" floppy 

e 9.5" screen 

* Integrated trackball 


Model S425SX 

e 4865X, 25 MHz 

e Pentium technology ready 

e 4MB RAM max 36MB 

e |28KB processor cache 

e 3.5" floppy 

e |70MB (17ms) hard disk 

e 2 VESA local bus slots 

e Windows accelerator with 
| MB video memory 


e MS-DOS 6.0, Windows, mouse e |4" SVGA LR color monitor e |4" SVGA LR color monitor e 8.6" x 11.4" x 2.0", 6.4 165 
$989 e Slimline case e Slimline case e MS-DOS 60, Windows, 
• 3 16-bit ISA slots * 3 |6-bit ISA slots MS Works for Windows 
(Monitors start at $200) e MS-DOS 60, Windows, mouse * MS-DOS 60, Windows, mowe $2 449 
, 
$1,339 $1,689 
Model D466BL/CD . Model D466BL Model D466DX Model D466E/VL Model DP60E/VL 
* 486 Blue Lightning © 486DX2, 66 MHz e 486DX2, 66 MHz | 
66 MHz e Pentium technology ready * Upgradeable to 64-bit 

• 486 Blue Lightning * Pentium technology ready e 8MB RAM max 64MB Pentium technology e Intel Pentium processor, 
* Pentium technology ready — *256KB processor cache e 35" floppy e 256KB processor cache e 64-bit processor 
• 8MB RAM mac 64MB 3.5" floppy e 340MB (12715) hard disk — * 3.5" floppy complex | 
• 256KB processor cache • 240МВ (15ms) hard disk e Onboard SCSI • 440MB (I2ms) hard disk * VESA local c with 
e 3.5" floppy * Onboard SCSI e 2 VESA local bus slots e 2 VESA local bus slots Р үзү e» . 64MB 
e 440MB (12гп) hard disk ® 2 VESA local bus slots 5 Windows accelerator * S3 video accelerator "UN 
* Onboard SCSI e Windows accelerator with IMB video menmasmry — "^4 MR ORADA, , т 256KB orpcessor cache 
e 2 VESA local bus slots with IMB video memory e CD-ROM drive * 15" Flat Square LR color * 35" floppy | 
* Windows accelerator * 15" Flat Square LR color ж |5" Flat Square LR color monitor, • 540MB SCSI hard disk 

with IMB video memory E NI monitor, NI . ор ine Ж " а End dual 32-bit 
Ф x ч e Network-rea e = -DL available 

ae (Ethemet Ose (Ethernet Вет) slots • ATI Ultra Pro Mach 32, 
e Media Vision 16-bit * Desktop case e Desktop case e MS-DOS 60, Windows, 28 DRAM 

sound card e 5 16-bit ISA slots e 5 16-bit ISA slots Ie ET LR color 
e Stereo speakers e MS-DOS 60, Windows, e MS-DOS 60, Windows, 
e |7" Flat Square LR color mouse mouse $2,699 ч pep ei 

monitor, N e 7 available 32-bit EISA 
* Network-ready $1 ‚979 $2,599 slots | 

(Ethernet IOBaseT) (For minitower, add $50) (For minitower, add $50) e MS-DOS 60, Windows, 
* Desktop case وی‎ 
* 5 16-bit ISA slots $4,259 
e MS-DOS 6.0, Windows, 

mouse 
$2,869 


(For minitower, add $50) 


GET THE BIGGER PICTURE! 


QrPECIAL OFFER: 


* Purchase any model that boasts a 66 MHz or Pentium processor, and AMBRA upgrades your view — from the standard 
I4-inch SVGA to a |5-inch Flat Square color monitor. At no extra cost to you! Limited-time offer. Call for details. 


1 and 30-day 


Warranty guarantee irdormation available through AMERA. Please сай 1-800-252-6272 tor details regarding AMBRA's money-back guarantee and limited warranty. Copies of the terms of AMBRA’s money-back guarantee are available upon request. 
ta e mens Acer an ا‎ Тфа ای‎ i ja deg rn 2 Rer shipping and insurance charges ara the responsibility of the customer. З Offerings may differ in Canada. 
© 1993 AMBRA Computer Corporation. AMBRA is a trademark of (CP! Lid. and used under license therefrom. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. ІВМ Is a registered trademark and Blue Lightn 


ing is a tradernark of 


International Business Machines Corporation. Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. The Inte! Inside logo and Intel are registered trademarks and Pentium is a trademark of inte! Corporation. Atl other product 
names are Iradetmarks or registered trademarks of their respociive suppliers. Offerings. prices and products are subject to change without prior notice. Prices do nol inctude shipping. 


In Canada? call 1-800-363-0066, Ext. 855 


CALL 


1-600-25 


1-800-252-6272, 


LX 


EXT. 
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Fase of Use Is Relative 


TOM THOMPSON, 
TOM R. HALFHILL, AND 
MICHAEL NADEAU 


o matter what hardware 
is inside or how the op- 
erating system works, 
PDAs (Personal Digital 
Assistants) must provide valuable 
applications and be easy to use 
if they are to succeed. In 
general, the Apple New- 
ton MessagePad and the 
Tandy/Casio Zoomer 
have accomplished both, 
but perhaps not well 
enough for their ultimate 
target audience, the computer- 
illiterate consumer. 

The pen interface, with its finicky 
handwriting recognition, requires pa- 
tience. The number of applications is 
limited for now. And communications 
capabilities are still incomplete; you 
can only send faxes, and the wireless 
infrastructure that will provide many 
of the promised information services 
is still being built. 

The Eo Personal Communicator is 
not a true PDA, but it provides an ex- 
ample of how well a portable, wireless 
communications device can be built us- 
ing the technology and services avail- 
able today. 


MessagePad Stretches to Fit 

Using the MessagePad is like breaking in a new pair of shoes. You 
might experience a few pinches at first, but eventually they stretch 
to fit you. 

The MessagePad fits snugly in the hand, measuring 7'4 by 4'/ 
inches and three-quarters of an inch thick. The unit weighs nine- 
tenths of a pound. It's equipped with 4 MB of ROM that contains 
the Newton Intelligence and the following applications: Notepad, 
Date, and Name. The 640 KB of static RAM holds the Newton In- 
telligence's working data, and about 200 KB is free for your use. 
It's powered by a 20- MHz ARM610 (Advanced RISC machine) 
RISC processor. 


Hands-on evaluations of the Apple 
Newton MessagePad, Tandy/Casio 


Zoomer, and the Eo 440 Personal 


Communicator 


The text interpreter 
works well. It recognized 
the first three words of the 
message "handwriting rec- 
ognition fairly hit-and- 
miss," but it came up with 
gibberish for the last phrase. 
The reason for this error 
was the two hyphens. Ac- 
cording to a draft copy of the MessagePad Handbook, punctua- 
tion must be placed close to the words to be recognized proper- 
ly. Because the recognizer uses dictionaries and name lists (i.e., 
your own additions to the dictionary) for the recognition process, 
the results of its handwriting interpretation are frighteningly ac- 
curate or a hodgepodge of obscure words and numbers. Never- 
theless, the recognizer is very adept at handling certain writing 
idiosyncrasies. For instance, we found that dotting all the is af- 
ter writing a word didn’t bother the recognizer a bit. 

A Handwniting Practice section gives you practice words to 
write so that Newton Intelligence can adapt to your writing style. 
It takes about 150 words to train the text interpreter. When you use 
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The MessagePad features a row of “hard 
icons" at the bottom of the screen that provide 
access to frequently used functions. 


a MessagePad for the first time, it pays off 
to spend a half-hour or more in this section 
giving the recognizer time to study your 
penmanship. In the Handwriting Styles 
section, a slider lets you specify how much 
of your writing is cursive, printed, or a 
mixture of the two. A Recognition Pref- 
erences section lets you fine-tune both the 
handwriting recognizer and graphics in- 
terpreter for certain situations (e.g., in text, 
to recognize numbers and punctuation; in 
graphics, whether to connect shapes in a 
drawing). 

Once the MessagePad was trained to 
recognize an individual's handwriting, its 
text recognition was more impressive than 
that of the Zoomer or Eo 440. Still, be pre- 
pared to use Undo and practice the ges- 
tures you must use to make corrections. 

Another nice feature of the MessagePad 
Is that you can select an object (e.g., a 
chunk of text or a drawing), "park" it by 
dragging it to the screen's edge, flip to an- 
other Newton application, and drag the 
object into that application. It's a nice vi- 
sual metaphor for a clipboard that should 
be easy for the noncomputer user to grasp. 
Also, programs can control what type of 
information gets placed in an object. For 
example, when you enter your phone num- 
ber in the Personal area, the window you 
write in accepts only digits. This goes a 
long way toward reducing user errors. 

To test printing capability, we first scrib- 
bled a note in Notepad and then plugged 
the MessagePad into a LocalTalk node 
on BYTE's AppleTalk network. From 
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the Outbox, a printer-selection window 
showed the various network zones and 
PostScript printers. We tapped on a print- 
er name, tapped on the Close box, and then 
tapped on a Print button. А minute later, а 
duplicate of the note appeared on a page 
coming out of a LaserWriter Pro 630. 

An attempt at faxing the note didn't fare 
so well, however. Lacking a MessagePad 
fax modem, we plugged a Global Village 
TelePort/Gold fax modem into the Mes- 
sagePad's serial port. According to the sta- 
tus window that appeared, the MessagePad 
was attempting to connect to the modem, 
but it never succeeded. So much for us- 
ing third-party modems at the moment, 
but remember, we were looking at beta 
hardware and software. 

For third-party hardware, we received a 
2-MB PCMCIA RAM card from Epson. 
We put it into the card slot and switched 
the MessagePad on. Although this card 
was originally designed for PC notebooks, 
the MessagePad recognized it and asked us 
to erase it. After several seconds, we had 
an additional 2 MB of memory—a good 
show for Apple PIE (Personal Integrated 
Electronics), Epson, and hardware stan- 
dards. The Newton Intelligence allows you 
to file individual schedules and notes to 
the RAM card or make a backup of all the 
MessagePad's data to it. 

From the Notepad application, we wrote 
“See Rob Monday at 10"; after we tapped 
on the Assist button, Newton Assistance 
opened the Date Scheduling application, 
found the upcoming Monday's date, and 
then dropped a note saying "See Rob" into 
the 10:00 a.m. slot on the appropriate day. 

Judging from just the built-in Notepad, 
Name, and Date applications, the Mes- 
sagePad doesn't seem much of a win. Af- 
ter all, you can use a low-tech schedule 
book and business cards to arrange meet- 
ings and stay in touch. However, a Mes- 
sagePad equipped with a fax modem and 
a Messaging Card changes the situation: 
You can fire off a diagram or a note to a 
contact's fax or E-mail address from near- 
ly anywhere. The Messaging Card—ac- 
tually a wireless pager that receives text 
messages—in turn lets your contacts get 
back to you immediately. For those folks 
who are on the road constantly but must 
still make quick business decisions, the 
MessagePad might be a solution. 

Third-party Newton applications may 
make a case for owning a MessagePad. 
Fodor's 1994 Travel Manager program 
from GeoSystems lets you call up maps 
of the eight largest cities in the U.S., locate 
hotels, and obtain their phone numbers 
(see the screen on page 92). Selecting a 
hotel in, say, Boston gets you a map of the 


city with a diamond icon pointing out 
where that hotel is located. Tapping on the 
diamond zooms you in on a map of the 
city block, complete with street names. 

You can then summon a From/To win- 
dow, where you can drop in the hotel's 
name and the name of a restaurant you’ ve 
already located. You then get either street- 
by-street directions or a line on the map 
tracing the route from the hotel to the 
restaurant. The ability to navigate through 
a new city using the MessagePad shows 
its value as a general-purpose device, giv- 
en the proper software. 

For vertical markets, the MessagePad's 
light weight, combined with the ability of 
Newton Intelligence to restrict the types 
of data entry it will allow, makes it suitable 
for forms handling. For example, an in- 
surance company's accident form might 
allow text entries in some sections and 
only numbers in other sections and pro- 
vide an area where a field agent can sketch 
an accident scene using only ink. 

The synergy of Newton's Intelligent 
Assistance together with the object data- 
base is what makes the MessagePad a win- 
ner. The ability of Newton Intelligence 
and applications to locate information 
within the system and then act on it in 
rational ways is a major improvement over 
desktop operating systems. Once a con- 
tact's relevant information (i.e., address, 
phone number, fax number, and E-mail 
address) is captured in a MessagePad 
loaded with communications options, you 
can call that person, fax him or her, sched- 
ule appointments, or send the person E- 
mail with a few stylus strokes. 

Newton Intelligence eliminates the 
many redundant operations (i.e., launching 

V Monday 11 


TOME 4P 
Moma d 
ийаш 
89:00-12:00 Staff Meeting 
12:00 | 


ااا 
Management Offsite‏ 6:00 -1:00 
Financial Status‏ - 
Budgets‏ - 
New Products‏ - 
Sales Forecasts‏ - 


6:00 
7:00-10:00 Dinter - Mark 
fark sce Cafe 


юу Park Ave. 
e] Qe Mio 


ard 


The Zoomer emphasizes ink capture over 
handwriting recognition, which suffers from a 
slow, 8-bit processor. 
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APPLICATIONS ON THE WAY 


Although the MessagePad, Zoomer, and Eo Personal Communicator come bundled 
with several applications, you will most likely see more by the end of the year. Be- 
low is a representative sampling of what to expect. 


Apple Newton MessagePad 
(all application titles come from Apple's 
Starcore division) 


* Fodor's 1994 Travel Manager: Top U.S. 
Cities: Contains detailed interactive maps 
highlighting destinations and routes in eight 
U.S. cities. 


| Fedor’s 94 Travel Manager – New York - 


= 


GeoSystems' MessagePad application, 
Fodor's 1994 Travel Manager, in use. The 
diamond at the lower left is your current 
location. The other diamonds indicate the 
locations of restaurants, selected by search 
criteria such as distance, cost, ethnic 
cuisine, and other parameters. 


an application, locating a file, opening the 
file, and then searching for the desired data 
within the file) that you have to do on a 
desktop computer to accomplish the same 
thing, and it's a model that desktop com- 
puters should adopt. The MessagePad's 
implementation of this intelligent assis- 
tant is by no means perfect, but it's a huge 
step in the right direction. 


Zoomer: Hands-On 

Tandy's version is called the Z-PDA, and 
Casio's model is known as the XL-7000, 
but the two are virtually identical PDAs 
known collectively as the Zoomer. Soft- 
ware, peripherals, and accessories bearing 
the Zoomer name are compatible with ei- 
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* Fortune 500 Guide to American Busi- 
ness: An expanded electronic version of 
the Fortune 500 and Service 500, with 
information on all aspects of America's 
largest companies. 


* Money Magazine Financial Assistant: 
includes calculation templates for eval- 
uating a number of the most common 
financial decisions. 


* Money Magazine Business Forms: 
Makes it easier to fill out the most com- 
monly used financial forms, including ex- 
pense reports, project plans, and loan cal- 
culations. 


Eo Personal Communicator 


e Gnosis, from Deskin Research Group, 
is a document retrieval and information 
management package. 


e Pensil, from First Software, is a C de- 
velopment tool for PenPoint. 


: Letter Express, from PenMagic Software, 
is a database of canned letters for use in 
business correspondence. 


e SimCity, from Ink Development, is a 
PenPoint version of the popular simulation 
game. 


e Pen Op, from Peripheral Vision, is а sig- 
nature recognition and verification package. 


ther device, and a pair of Zoomers can 
exchange information via their 9600-bps 
wireless infrared transceivers. 

The Zoomer bears a strong resemblance 
to Apple’s MessagePad, and indeed they 
have several features in common: a touch- 
sensitive LCD screen with a passive stylus; 
4 MB of ROM, containing all the system 
software and built-in applications; a sim- 
plified pen-oriented user interface; a Type 
2 PCMCIA slot for add-in cards; and an 
infrared transceiver for sharing data with 
compatible devices. The Zoomer measures 
6% by 4'/s inches and is ] inch thick. It 
weighs | pound. On the street, both PDAs 
sell for around $700. 

Internally, however, the Zoomer and 


the MessagePad are different animals. The 
Zoomer has a 7.5-MHz 8088-compatible 
CPU made by Casio and runs a pen-based 
version of GEOS, a desktop operating sys- 
tem from GeoWorks. The Zoomer has a 
character-by-character handwriting rec- 
ognizer that reads only block printing, not 
cursive writing, and it is not trainable. It 
has a little more RAM than the Mes- 
sagePad (1 MB instead of 640 KB) and 
sets aside more of that RAM for storing 
user data (384 KB, versus about 200 KB 
for the MessagePad). 

The Zoomer also has more built-in soft- 
ware—particularly content-oriented soft- 
ware. Standard applications (all written by 
Palm Computing) include a date book, an 
address book, a notebook, a to-do-list man- 
ager, a calculator, a dictionary with 60,000 
definitions, a 100,000-word spelling check- 
er, a 660,000-word thesaurus, translation 
dictionaries (1000 words in 26 languages), 
world clocks, a form calculator (includ- 
ing measurement and currency conver- 
sions), and an almanac listing U.S. holi- 
days, area codes, information on cities 
around the world, and even the complete 
text of the U.S. Constitution and the Dec- 
laration of Independence. 

Intuit contributed Pocket Quicken, a 
mobile version of its best-selling personal 
finance program, and America Online pro- 
vided a terminal program that lets users 
send E-mail, access on-line information, 
and download software. 

Of course, to get on-line you'll need a 
modem. А PCMCIA fax modem for the 
Zoomer is in the works, but you can con- 
nect just about any external modem via 
the RS-232 port. Ап optional adapter cable 
converts the subminiature 10-рїп D-type 
connector into a standard DB-9 connec- 
tor. With appropriate software, this will 
also allow the Zoomer to exchange files 
with desktop computers. 

The Zoomer is powered by three AA 
batteries, and alkalines are rated for about 
100 hours of use. Two CR2032 lithium 
cells preserve your RAM-based data if the 
main batteries go dead or need changing. 

Flipping back a protective plastic cover 
reveals the Zoomer's 320- by 256-pixel 
passive-matrix LCD screen, which mea- 
sures 80 by 100 millimeters. Contrast is 
rather low, but the screen is readable in 
normal light. There's no backlighting, so 
you can't use the Zoomer in the dark. 

The screen, of course, doubles as your 
input device. Writing on the Zoomer is 
easy —almost too easy. Because the plas- 
tic stylus glides across the slick surface 
with less resistance than that of a pencil 
on paper, it feels a little strange at first. 
But you'll adjust quickly. If you lose the 
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power ‘of DOS $ while using Windows.” 


No more switching from 
Windows to the DOS shell! 


With DOS for Windows you can instantly access 
virtually all DOS commands right IN Windows. No 
more switching to the DOS shell prompt. DOS 
command access is quick as a mouse click 

(or alt-tab). You'll really appreciate the time 
saving, speed, and ease of use. 


Run DOS internal 
commands from Windows! 


Now you can run DOS internal commands like DIR, 
pipes, and redirects. DOS for Windows makes writing 
power BATCH files a breeze. And, DOS for Windows 
includes 23 new commands like GETINI and SETINI for 
command line .INI file editing. 


ë 9 
Eliminate memory overload. 
The DOS shell requires 256K of RAM and doesn't even 
know Windows is running! DOS for Windows is a true 
Windows program whose memory size and location is 
entirely controlled by Windows. You'll get all the 
benefits of DOS (and more) without suffering the 
‘out of memory’ message. 


Run DOS and Windows apps 
from the command line. 


With DOS for Windows vou get the best of both 
worlds - DOS power and flexibility and Windows 
graphics and features. You can run either DOS or 
Windows applications right from the command 
line. You can even use your mouse to click on the 
application name or associated file to launch the 
program. And, for real power BATCH files, you can 
launch both DOS and Windows applications in any 
sequence right from within Windows. 


f you like DOS commands, but work in Windows 
anyway, then you need Landmark's new 
DOS for Windows", DOS for Windows is a fully 
functioning, scalable window that operates virtually 
all the DOS commands right from within Windows. 
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Perform superior 


mu 
Since DOS for Windows is a true Windows applica- 
tion, it doesn't depend on the risky time-slice 
multitasking of DOS in Windows 386 enhanced mode. 


The result is much smoother and safer multitasking. 


Increase operating speed 
and save time. 


With the flexibility of DOS commands available right in 
Windows you'll dramatically increase your operating 
speed and slash wasted time waiting and switching 
between the DOS shell and Windows. Time is money, 
DOS for Windows makes you much more productive! 


Dozens of new DOS commands! 


e DATECOPY: Perform quick and easy daily backups by 
today’s date. 

e FF: Find File quickly locates any file or group of files 
by name. 

e TS: Search files for specific text when you forget the 
file name. 

¢ CDD: Change the drive and directory in one 
command. 

¢ TOUCH: Resets the DOS date/time on all files 
described to the current date and time (works great 
before DATECOPY for flexible backups). 

* MOVE: Move subdirectory and contents to another 
directory. 

* DELDIR: Delete an entire subdirectory and its 
contents in one command. 

* NUKE: Delete and overwrite any file for security 
(cannot be un-deleted). 

* GETINI: Reports any .INI files that match input 
variable. 

• SETINI: FAST command line editing of your ІМ. 

* And much, much more. 


Copyright © 1993. All Rights Reserved. Landmark DOS for Windows is a trademark of Landmark Research international 
Corporation. Other names are trademarks of their associated owners. 
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* 90 Day Performance Guarantee 
* Toll-Free Technical Support 
• NEW HOURS EST: 

Mon - Thur: 8AM - 9PM 

Fri: 8AM - 6PM 

Sat: 10AM - 3PM 


DEALER NEAREST YoU, 


CALL 
(800) 683-6696 
TODAY! 


FAX: (813) 443-6603 
Int'l (813) 443-1331 


FALAND 


RESEARCH INTERNATIONAL CORPORATION 
703 Grand Central Street « Clearwater, FL 34616 


stylus, any implement that isn't too sharp 
will work just as well. (The programmers 
at Palm seem to favor wooden chopsticks.) 

How good is the Zoomer's handwriting 
recognition? That's the gritty question 
everyone asks about pen-based devices, 
even though many PDAs (including the 
Zoomer) are designed to minimize free- 
hand translation. On the Zoomer, for ex- 
ample, you can navigate through most 
functions merely by tapping icons with 
the stylus, and you can switch off the rec- 
ognizer to save your writing as digital ink. 

But eventually you will want to write 
something and see it translated, because 
that's the only way to create information 
on the machine, unless you pop up the on- 
screen QWERTY keyboard. Some Zoomer 
proponents are enthusiastic about tapping 
letters on the keyboard; they say it's easy 
to learn and is often faster than relying on 
the recognizer. 

Their first point may be true, but it raises 
the question of why you'd want to use a 
QWERTY keyboard on a pen-based PDA 
when the market is already crowded with 
similar devices that have real QWERTY 
keyboards. And the second point, unfor- 
tunately, also appears to be true: Hand- 
wtiting recognition on the beta version of 
the Zoomer we tested was slow and not 
as reliable as we'd hoped. 

It usually takes several seconds for the 
recognizer to convert a word into text. Af- 
ter you write a few words, the delay be- 
gins to add up, and you have to wait until 
it's finished converting, because there's 
no room on the screen to write anything 
more. Then you have to go back and cor- 
rect the words it misinterprets. 

The Zoomer's recognizer isn't train- 
able, but you are. Don't be surprised if 
you start bending to the Zoomer's de- 
mands. For example, one of us normally 
prints an uppercase M by drawing two ver- 
tical strokes joined with a V. The Zoomer 
got it wrong every time; it prefers to see 
an M drawn with a single zig-zag line. He 
soon began pleasing the Zoomer by chang- 
ing his style, which has been burned into 
his ROM since the first grade. 

Although the Zoomer's architecture can 
accommodate a different recognition en- 
gine, such as the ParaGraph recognizer on 
the MessagePad, that's not likely to happen 
until the hardware gets more powerful. 
The Zoomer's PalmPrint recognizer needs 
only about 48 KB of memory, and it's one 
of the few engines that runs on a CPU as 
slow as the Zoomer's 8088-class chip. A 
faster Zoomer would not only eliminate 
the annoying translation delays, but it 
would also enable Palm—or another com- 
pany—to build a better recognizer. 
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Aside from the handwriting-recognition 
problems, we found the Zoomer a joy to 
use. The user interface is simple and 
straightforward. The date book and ad- 
dress book are logically organized, and 
we especially liked the ability to attach a 
hand-sketched map of directions to an ad- 
dress entry. The content-oriented material 
adds a lot to the Zoomer, although we 
wonder if there aren’t better uses for the 
ROM than throwing in such things as 
birthstones, zodiac signs, and historical 
documents. We would vote for a generic 
terminal program that isn’t dedicated to 
America Online, or even a chess game. 

The Zoomer lends itself to games, of 
course. Its front panel has a directional 
pad and a pair of control buttons, just like 
a Nintendo Game Boy. The Zoomer will 
probably ship with a couple of simple 
games to get you Started. 

Considering their radically different 
hardware and software architectures, it’s 
remarkable how closely the Zoomer com- 
pares with the higher-tech Newton. Their 
hidden differences will undoubtedly be- 
come more apparent as they evolve. And 
further evolution is mandatory before 
either platform is likely to reach its goal of 
bringing personal computing to the masses. 


Eo: The Road Less Traveled 

The smallest Eo, the 3-pound 440, dwarfs 
true PDAs. It’s roughly the size of a sub- 
notebook PC, measuring 10% by 7'% inch- 
es and nine-tenths of an inch thick. Eo 
calls its systems Personal Communicators, 
which emphasizes their greatest strength. 
Portability and battery life (about an hour) 
were sacrificed to optimize the system for 
wireless communications. 

For on-the-road communications, Eo's 
Personal Communicators are armed to the 
teeth. Both have a 14.4-Kbps cellular mo- 
dem with 9.6-Kbps fax capability, along 
with Go Mail and Go Fax software. Sun- 
Select's PenTops provides connectivity to 
your desktop and to LANs. Eo Sound al- 
lows you to voice-annotate a document. 
The unit's larger screen aids in creating 
and viewing faxed forms and documents. 
А detachable phone headset provides voice 
connections. To top it off, you get a free 
subscription to AT&T Mail. Of course, 
you'd better get extras like this: Prices 
for the Eo 440 start at $2800 with a hard 
drive and modem. 

Go Corp.'s PenPoint operating system 
provides the pencentric interface. If you’ ve 
used PenPoint on, say, a 386 system, be 
prepared for a surprise when you run it on 
the Eo 440—performance is dramatically 
better. That's because of the Eo 440's 20- 
MHz AT&T Hobbit CPU. With 13 MIPS 


to work with, PenPoint runs at a snappy 
pace. If you need even more speed, the Eo 
880's 30-MHz Hobbit processor cranks 
out 20 MIPS, but the cost is a bigger unit 
that weighs 4 pounds. 

Using the Eo's communications fea- 
tures is easy, but not completely foolproof. 
Even though we received a crash course in 
sending a fax via the Eo's cellular modem, 
we had trouble repeating the process 
later— without reading the documentation. 

To fax a note from the Eo 440, you go 
to the Document menu item and select 
Send. Send gives you the option of choos- 
ing Go Fax or Go Mail (for selecting 
AT&T Mail). Selecting Go Fax brings up 
a cover sheet form on which you can write 
a note. After you fill in the name and num- 
ber of the person you're sending the fax 
to— data you can either select with a few 
pen taps from a database or write in—Go 
Fax places the note in the Outbox. 

From here, it becomes unclear what you 
need to do, as no prompt appears on the 
screen. To finish sending the fax, you go to 
the Outbox and tap on the Enabled box. 
A Dialing Location box then appears so 
that you can confirm or change information 
such as where you're dialing from, whether 
you wish to use a calling card, and so on. 
From this point, things are pretty auto- 
matic. Go Mail follows a similar process, 
but it has options such as selecting a file 
format for sending your fax. 

This is not an onerous procedure for the 
Eo's target business user. But Apple and 
other PDA vendors cannot expect cus- 
tomers who have never used a cellular 
phone or a modem to embrace this kind 
of a ritual. Immediate gratification is key; 
PDA users should only have to make a 
couple of selections to make the connec- 
tion they desire. 

The PenPoint interface is easy to use, 
but a little less so than that of the Mes- 
sagePad or the Zoomer. PenPoint has more 
menu and file layers. With its book-like 
table of contents, however, PenPoint could 
be easily adapted to provide a familiar in- 
terface metaphor for novice users. Our 
hands-on experience with these first PDAs 
shows that their ease of use is relative to 
the expectations of the user. Savvy com- 
puter users would say that the MessagePad, 
Zoomer, and Eo 440 are highly intuitive. 
Yet all have too many quirks and rough 
edges to make it in the mass consumer 
market. 8 


Tom Thompson is a BYTE senior technical editor 
at large. Tom R. Half hill is a BYTE senior news 
editor. Michael Nadeau is a BYTE senior editor. 
You can reach them on BIX as "tom, thompson, " 
"thalf hill," and “miken,” respectively. 
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When Don Glor came to work on the world is no good if you cant use it Approach it It was just too difficult to get a handle оп: 
morning of September 15* hed never used a is expressly designed to be easy. Theres no Thats not surprising considering the 543 
database before. Two hours later hed developed programming to learn. No endless documen- page supplemental language reference for 
his first application — it looks like a fire truck: tation to study. And according to independent programmers Don wouldve had to pore 
actually its a customized inventory | through. Which looks like 
and billing management system = us т light reading next to 

E. 
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ment San Mateo County, CA - E. d programming instruction. 

Don was using Lotus* , MN ORAIG OF T 1 Tr The difference is that 
Approach"! —the only database = their products were not 
designed for fire fighters. And designed for general busi- 
lawyers and doctors and business ness users. 

ter Approach lets you get to work right away in familiar, easy to understand desktop ' 
PROPIE лане air dnt items. You can generate reports, forms or form letters — you сап even print VICO ae 
necessarily a computer expert. mailing labels to match any specification. have database power that 
research ‘The average Approach user produces really is accessible. and you work in one of four 
INTRODUCING APPROACH 2.1. real results with their database in 2 hours” familiar. desktop items — reports forms. mailing 
THE RELATIONAL DATABASE NGC oe | 
ANYONE CAN RELATE TO This will surprise anyone who has tried to labels or form letters — that look and work 
` work with databases like Paradox* or Access* just like you expect them to, to help you be 
All the power and functionality in the According to Don. 1 tried Access and shelved productive right out of the box. 
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Letting you transparently share data across of this limited time offer. And discover the power- 
| NOTHING THIS EASY NG се ^ multiple databases and all popular networks ful relational database expressly designed for 
with unsurpassed speed and flexibility. end users. Like Don Glor. And you. 
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PEN AND VOICE UNITE 


Adding pen and voice input to today’s user interfaces opens the door for more natural 
communication with your computer 


HEWITT D. CRANE AND DIMITRY RTISCHEV 


he 1990s will be remembered as the 

decade in which large numbers of 
users began to communicate with com- 
puters through speech and writing. Held 
back in the past by immature technology 
and a lack of portable and desktop pro- 
cessing power, speech and handwriting 
recognition will break down the barriers 
that keyboards, mice, and GUIs present to 
natural communication with your com- 
puter. 

"These input methods will be used in 
tandem, just like you use your fingers and 
your voice together," says Larry Dooling, 
president of Verbex Voice Systems (Edi- 
son, NJ), a manufacturer of desktop and 
portable speech systems (see the text box 
"Matching the Input Mode to the Task" 
on page 100). You can expect to see com- 
puters that combine some form of pen and 
voice input within a year, say several sys- 
tem manufacturers. 

Raj Reddy, dean of the School of Com- 
puter Science at Carnegie Mellon Univer- 
sity (Pittsburgh, PA) and a man with 30 
years of speech research experience, pre- 
dicts that about half the small, personal 
computers sold will use pen and voice in- 
put within five years. During that time, 
companies and research groups will be de- 
veloping a wide range of joint pen and 
voice applications. 

The underlying technologies of com- 
puting via pen and voice are more com- 
plementary than they might seem. Both 
perform what are basically pattern-recog- 
nition and matching tasks. Techniques such 
as Hidden Markov Modeling, neural net- 
Works, and template matching are used in 
both (see “Talk to Your Computer” on 
page 113). 


Annotating Documents 

One of the most obvious and easiest-to- 
implement applications of pen and voice 
input involves annotating documents on- 


Pen and Voice Unite 


Soon, speaking and writing will be an 
effective way for you to interact with 


your computer. 
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line. For example, suppose you are reading 
someone’s draft on your screen. If your 
computer and software could take input 
from both a pen and a microphone, you 
could write editing marks, sketch a draw- 
ing, and record your comments. Later, 
when the author looks over your sugges- 
tions, he or she can listen to you and see 
your markups. 

Implementing such a capability is rela- 
tively low-tech: The computer simply cap- 
tures and stores in digital form the raw 
"ink" and speech signal, associating cach 
with a place in the document. Yet the ben- 
efits are substantial, since both you and 
the author can save time by using speech to 
communicate something like “this para- 
graph needs more details on the historical 
ramifications of philosophy” and using a 
drawn-in arrow to indicate two words or 
paragraphs that need switching. You may 
even want to sketch in a freehand graph 
to suggest adding another figure. Software 
packages that integrate such annotation 
capability are already coming on the mar- 
ket, such as Microsoft Word 5.0. Some of 
the latest videoconferencing systems of- 
fer “white boarding” features that provide 
similar functions. 


information Entry and Control 

Consider a typical spreadsheet applica- 
lion. It is easy to imagine entering data ei- 
ther by speaking or by writing in the cells. 
For instance, to enter a long-digit string, 
you could voice it to avoid repeatedly shift- 
ing your eyes between the paper and the 
screen. To enter a name that is unknown to 
the speech recognizer, you could write it to 
avoid spelling aloud, since spoken letters 
easily confuse the speech recognizer be- 
Cause so many sound similar. 

However, because it is as hard to point 
with voice as with a keyboard, speech in- 
put would have to be supplemented in 
some way to indicate where the spoken 


Pen Computing Catches On 


Thanks to a number ef advances, pen- 
assisted computing is becoming a 
reality for many users... LOS 


input should go. A good solution is to point 
with a pen to a particular cell while speak- 
ing its contents. Yet rather than letting the 
applications developer decide in advance 
where pen or voice input is better, the 
choice should be left to the user to be made 
on a case-by-case basis. Sometimes it will 
be easier to write or point to some input 
and other times easier to say; the choice 
might well change from one instance to 
another, even for the same user. In addi- 
tion, you could use the pen not only for 
touching the tablet and pointing to the 
place of input but also for activating the 
microphone, thereby decreasing the risk 
of extraneous speech confusing the speech 
recognizer, 


Pen/ Voice Typewriter 

An important, longer-range goal in speech 
research is to use voice to generate text 
documents without having to type. Build- 
ing a widely acceptable voice dictation 
system will require efficient and flexible 
editing and control mechanisms. Pen in- 
put will provide the editing and control 
capability that is needed. 

General dictation is a daunting speech- 
recognition task. Misrecognitions will be 
frequent in early speech-to-text systems 
not just because of algorithmic and mod- 
eling limitations but also due to other dif- 
ficulties. For example, speech-to-text sys- 
tems must deal with a wide range of 
homophones— words that sound the same 
but have different meanings. And sponta- 
neous speech is unpredictable; it is often 
full of false starts, repetitions, and hesita- 
tion noises. 

Using a pen to correct misrecognitions 
as they occur could make an otherwise 
tedious system acceptable. For instance, 
as you speak and notice a wrong word 
come up, you could simply cross it out; a 
short list of the computer's best alterna- 
tive guesses appears and you circle onc. 

continued 


Talk to Your Computer 


Voice technology adds new dimensions 
and provides greater flexibility to the 
user interfaCê.....................1 13 
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ELLUM Pen and Voice Unite 


Matching the Input Mode to the ‘Task 


ALEX RUDNICKY 


hile you perform a wide vari- 
ety of tasks on a computer, the 
ways you can do them fall into a small 
number of classes. Different input 
modes support these activities to a 
greater or lesser degree. A well-de- 
signed interface will supply those in- 
put modes that best support the ex- 
pected activities. 

Most complex applications incorpo- 
rate several distinct activities; for ex- 
ample, window-based applications 
combine both keyboard and pointer in- 
put. Word processing includes both text 


MATCHING INPUT MODE TO ACTIVITY 


entry and editing and thus benefits from 
the availability of at least two input 
modes. 

Newer input modes such as speech 
or stylus allow for a better fit between 
mode and activity. In addition, multiple 
input modes permit the use of parallel 
inputs using, for example, voice for 
mode switching in a graphics applica- 
tion while using a stylus to make 
changes on an image. 

Spoken language is the best choice 
for queries, since natural language al- 
lows efficient specification of arbitrary 
constraints (“show all employees 
younger than 25 who have been em- 
ployed less than a year"). As an input. 
mode, speech is more efficient and eas- 


Some input modes suit particular activities better than others. A e indicates that the 
input mode is a good choice for the activity; a e indicates that the input mode is mere- 
ly adequate; and a e indicates that the input mode is inappropriate for the activity. 


ACTIVITY 


Editing (markup) 
Note-taking, dictatlon, and annotation 


User verification 


Creating graphics 
Form-filling 
Check-off lists 


Command and control, | 
communications, and networking 


Spreadsheet and financial computation 
Scheduling, planning, and organization 


Or you could just repeat the word, and 
the speech recognizer places it in context 
and assumes that its original choice is 
wrong. It then quickly zeroes in on the 
word you want. To enter a term or acro- 
nym that is unfamiliar to the speech rec- 
ognizer, you could write it; you could also 
then say it a number of times, and the 
speech recognizer would know it from 
then on. 


Integrating Writing and Speech 

In the examples above, the use of pen and 
voice alternates as you either speak or 
write to the system. Looking further 
ahead, more interesting possibilities arise 


200 BYTE OCTOBER 1993 


SPEECH 


STYLUS KEYBOARD — POINTER/MOUSE 


that rely on simultaneous speech and writ- 
ing, which better mimicks human inter- 
actions. For example, while editing on the 
screen, you might say the following: 
“Move this sentence [indicating what ‘this 
sentence’ refers to by simultaneously cir- 
cling the sentence] to the beginning of 
this paragraph [simultaneously circling 
the paragraph]; then move the whole 
works [pointing to where the paragraph 
begins] and change the formula to read 
as follows [writing out the equation].” To 
execute such a mixed speech and writing 
instruction properly requires an intimate 
integration of spoken-language and writ- 
ten-language technologies. 


ier to use than a keyboard. 

Commands are more constrained 
than queries (“open file foo.bar’’); they 
may need to follow a specific syntax 
and often can be made quite terse 
through the use of context. Choosing 
the best mode for item selection de- 
pends on the number of items from 
which to select. For small sets, such as 
yes/no choices or short menus, a point- 
ing device might be best since a simple 
mechanical action (e.g., pressing a key 
or clicking a mouse) completes the 
transaction. 

For larger sets, as might be found in 
a large vocabulary dictation task, speech 
may be best, since speaking a word is a 
simple one-step operation. Stylus de- 
vices appear to be best in situations that 
require a combination of positional and 
symbolic input, such as the markup of 
text or the entry of short notes or fig- 
ures. Stylus entry is inefficient for the 
entry of extended text. 

Pointing provides direct access to a 
location in space, which otherwise 
would have to be selected by coordi- 
nate specification (spoken or typed) or 
step-wise positioning (e.g., by arrow 
keys). 


Alex Rudnicky studies speech input and multi- 
media interaction at Carnegie-Mellon Uni- 
versity (Pittsburg, PA). You can reach him on 
BIX c/o "editors" or on the Internet at air 
@cs.cmu.edu. 


Imagine someone with poor handwriting 
and a strong accent trying to communi- 
cate to you the spelling of some long for- 
eign city name. The communication would 
be a lot easier if the person could both say 
it and write it. 

This analogy carries over to computers 
struggling to understand our writing and 
speaking without the benefit of sharing 
our common-sense knowledge about the 
world and the context. Concurrent writ- 
ing helps the computer to better transcribe 
the speech signal, and vice versa. For in- 
stance, saying “Move this sentence over 
here" concurrently with circling a sentence 
and then pointing elsewhere in the text can 
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Speech and writing recognition in computers 
of the future will be integrated above the low- 
level feature extraction stage, enabling both 
input signals to be jointly decoded into a single 
recognition result that is consistent with the 
current context set by the application program. 
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Se aou Pen and Voice Unite 


alert the speech recognizer to expect a 
command that involves a sentence and a 
point in the text. The actual timing of 


pointing relative to speaking the words 


could alert the speech recognizer when 
you are talking about the sentence and 
when you are referring to a place in the 
text. The computer can use the constraints 
derived from one input signal to help de- 
code the other input, making both inputs 
more reliable. 

A technological challenge occurs in 
moving from an alternating use of pen and 
voice inputs to concurrently interpreting 
both as a single message. No longer can the 
handwriting recognizer and the speech rec- 
ognizer operate as independent software 
processes, each concerned only with its 
own signal (writing or speech), each ex- 
amining only its own search space for like- 
ly hypotheses, and each outputting the 
most probable string of characters and 
words. 

To accommodate concurrent multi- 
modal input in which one modality can 
affect the recognition of the other, the two 
recognition technologies will have to be 


fused at some yet-to-be-determined un- 
derlying linguistic/semantic level. These 
fused writing/speech-recognition algo- 
rithms will need to model and analyze the 
temporal sequencing and interleaving of 
writing and speaking events to determine 
the single message the end user wants to 
communicate. 

Combining pen and voice technologies 
will enhance the communication between 
humans and computers by allowing the 
strengths of one input method to overcome 
the weaknesses of the other. The results 
will be obvious in products that are easier, 
and more natural, to use. B 


Hewitt D. Crane is a senior scientific advisor at 
SRI's Sensory Science and Technology Center. 
He is also codeveloper of handwriting-recogni- 
tion technology at SRI. 

Dimitry Rtischev is a computer scientist in SRI's 
Speech Research and Technology Program. He 
is currently working on how speech recognition 
and natural-language technologies can lower lin- 
guistic and cultural barriers. You can contact them 
on BIX c/o “editors” or on the Internet at crane 
@sri.com and dimitry@ speech.sri.com, respec- 
tively. 
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PEN COMPUTING CATCHES ON 


After a slow start, pen computing is establishing itself in a number of businesses. Currently, it is on 
the verge of entering the mainstream. 


DAN MEZICK 


Рэ computing has experienced а 
rough childhood. Born to great ex- 


pectations, the technology sputtered in 
1992 as a lack of usable hardware and less- 
than-acceptable handwriting recognition 
left many people wondering if pen com- 
puting would survive infancy. But new 
and better pen-based hardware and soft- 
ware are starting to bring pen input into 
the mainstream. 

As little as one year ago, available pen 
PCs, such as the NCR 3125, were ship- 
ping with less-than-acceptable disk stor- 
age and poor display quality. This year, 
choices in pen hardware are plentiful, with 
over 30 different pen-based PCs available. 
Active-matrix color displays are now ap- 
pearing in pen units (e.g., NEC's Versa) 
and drive capacities are exceeding 200 
MB. Other hardware features (e.g., bridge 
batteries) make it easier to utilize a pen 
computer in the field by letting you swap 
a new battery without requiring a reboot. 

Pens and digitizers are now supported in 
desktop operating systems (e.g., IBM's 
OS/2 2.1), laptops (e.g., Apple's Power- 
Book), and hybrids (e.g., Grid's Convert- 
ible). A new class of systems called PDAs 
(Personal Digital Assistants) (e.g., Apple's 
Newton series and the Tandy/Casio 
Zoomer) feature the pen as the sole input 
method. 

The primary advantage of the pen is not 
the ability to write but the ability to point, 
to manipulate the user interface without 
requiring a surface to rest the device. The 
pen enables mobility, and mobility opens 
up vast untapped domains for automation 
by computer. Any worker who collects in- 
formation while walking or standing is a 
candidate for pen-driven automation. 

For example, data collection during, 
say, facility or vehicle inspections, requires 
long battery life and light weight. It is also 
forms-based, letting you simply check off 
boxes or enter a few characters. And pen- 
based sales automation software allows ' 
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_ How Pen Digitizers Work 


Overlay technology 


. Clear glass sensor - 


Printed Р 
circuit board 
. electronics 


Both overlay and underlay digitizers work similarly. First, the pen interrupts a sensor field, sending an analog signal of the x, y coordinates to the 


; Mss PB. 


SIE OR UTR Pen Computing Catches On 


Underlay technology 


Battery-powered pen 


e rr zii. 


ЧИИ 


system. The system translates the signal from analog to digital and lights the appropriate pixel. 


for data entry and note-taking that is less 
intrusive than typing on a keyboard. 

Pen technology is beginning to creep 
into mainstream applications. Bill Lem- 
pesis, publisher of the newsletter PenVision 
News (Pleasanton, CA), predicts that "pen, 
mouse, keyboard, and voice will coexist 
on the desktop of the future. No one input 
option will dominate. You'll select your 
input device based on applications and 
personal preferences." 


Hardware Makes It Happen 
Digitizer technology makes pen computing 
happen. À digitizer is a planar grid, capa- 
ble of generating x, y coordinates when 
the pen is placed on or near it. А pen is 
said to be in proximity when you hold it 
close enough for the digitizer to detect it. 

At interrupt time, digital ink may or may 
not appear. If you touch the pen in a re- 
gion in which an application accepts writ- 
ing, such as a data field, video display driv- 
ers handle the magic of making digital ink 
appear on the screen. If the pen touches a 
control such as a button, which does not 
expect writing or gestural commands, ink- 
ing does not take place. In this case, the 
application recognizes the pen as a point- 
ing device only. 

Digitizer technology is varied. One type 
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of technology uses direct-contact resistance 
(overlay) digitizers, which are mounted 
above a unit's display; physical contact 
from the pen generates the interrupt. In this 
technology, the pen is connected via an 
electrical cable to the unit itself. A second 
type of technology uses transparent-resis- 
tive (underlay) digitizers, which generate 
interrupts when the pen tip temporarily 
forces the two conductive layers together; 
Apple's Newton uses this technology. А 
third type uses electromagnetic digitizers, 
which are mounted beneath the unit's dis- 
play; the pen in proximity of the tablet dis- 
play generates a hardware interrupt. 

Pen computers are characterized by the 
type of digitizer they use. For example, 
Grid's GridPad uses a tethered pen be- 
cause of its overlay technology. On the 
other hand, the Newton's pen isn't teth- 
ered to a unit, and it contains no electron- 
ics since it only momentarily connects two 
conductive layers. Units such as the Grid 
2260 use electromagnetic digitizers, which 
require a specialized pen containing bat- 
teries, resistors, or capacitors to interact 
with a unit's digitizer. 

Digitizers have resolution granularity, 
like video displays, and the two (more of- 
ten than not) don't map precisely to the 
same x, y location. For this reason, pen- 


us ; ` Clear glass 


input data that the digitizer reports must 
be calibrated to approximate the location of 
the video pixels that you view. This cali- 
bration often makes correct recognition 
more difficult than it would be if the dig- 
itizer and the video display coordinates 
were precisely the same. 

How the pen "handles" also influences 
recognition rates: Recently, some pen sys- 
tems have been equipped with etched dis- 
play glass, which provides more paper- 
like drag on the pen. Users are more 
comfortable writing on glass, and charac- 
ters are formed more precisely as a result. 

Beyond the special hardware support 
for pen input, pen systems are nearly in- 
distinguishable from conventional laptop 
computers. Hardware options—including 
PCMCIA slots, processors, rotating disks 
and CPUs—are virtually the same as those 
available in current laptop devices. While 
hard drives with capacities under 80 MB 
are common, many new pen models con- 
tain 200-MB or larger hard drives, making 
it possible to use one pen computer for all 
computing tasks, both desktop or nomadic. 


User interfaces 

Pen computing is influencing the current 
state of the art in computer user-interface 
design. Norm Francis, president of pen 
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software vendor PenMagic Software (Van- 
couver, British Columbia, Canada), cred- 
its Go Corp.'s PenPoint paper metaphor 
with furthering the evolution of user in- 
terfaces. Unlike the desktop, he says, “this 
new metaphor is more intuitive and simple: 
the document." 

Novice computer users might not un- 
derstand buttons, menus, and modal dialog 
boxes, but they do understand paper, 
forms, and notebooks. Microsoft's inten- 
tion to implement a document model in 
future versions of Windows, says Francis, 
acknowledges that this metaphor eases the 
learning curve. 

One largely undefined issue in pen ap- 
plications design is the navigation from 
window to window. Microsoft's design 
guide included with its SDK (Software 
Development Kit) has little to say about 
navigation; Go's design guide is much the 
same. The reality is that developers are on 
their own until a market force or large ven- 
dor identifies acceptable alternatives to 
standard menu-command and command- 
button navigation. 

For example, the Microsoft design guide 
doesn't discuss the use of a check box for 
navigating to a dialog box or other win- 
dow: Menu commands or buttons are pre- 
ferred for navigation. However, many pen 
applications automate paper forms. 
But often, forms have check boxes 
indicating that you must enter fur- 
ther information. On their way to 
standardizing pen applications, ven- 
dors must address problems such as 
this type of ambiguity. 

Several interface issues are com- 
mon to all pen applications. First, 


a pen device while main- 
taining eye contact with 
another person. Good user- 
interface design for pen ap- 
plications mandates en- 
larged controls; bold and 
oversized fonts; and consis- 
tent use of navigation con- 
trols. PAST 
Digital Ink, Gestures, and Jot | — 
Pen input can include hand- 
writing and gestures. Digital 
ink is written user input, 
which is saved in a data struc- 
ture. Gestures are handwrit- 
ten symbols that function as 
application commands. For 
example, writing and circling 
the letter H tells your appli- 
cation to hide the window on 
which it is drawn. 

Gestures embody both the 
command (e.g., Hide) and 
the parameters (e.g., “Hide 
this form"). Where a gesture 
is written is important because command 
parameters are derived from the precise 
location of the gesture. For example, the 
circled H may be ignored if written in 
your application's data field but recog- 
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Pen input lets you perform 
tasks with simple gestures. 
Below is a sampling of 
| gestures available with — 
. бо Corp.'s PenPoint 
| operating system. - 


Caret opens a writing 
pad in text or creates 
а document, 


/ Check displays 
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` Insert space adds a 
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nized if written elsewhere 
within a window. 

Gesturing capability pro- 
vides you with a concise 
command interface. On the 
other hand, handwriting is 
typically used to enter char- 
acters in the absence of a 
keyboard. In this context, 
handwriting is immediately 
translated or savcd in a dig- 
ital-ink data structure for 
later recognition. 

Support for digital ink 
requires a data structure to 
store the handwriting and 
an API for manipulating it. 
| Digital ink is much more 
than a mere bit map. Stroke 
order and a time stamp, for 
example, are part of the 
data structure. In addition, 
optional information—if 
supported by hardware— 
includes tip pressure, tip 
angle, the state of buttons 
on the pen, and more. Recognizing the 
need for a standard data type for ink, in- 
dustry leaders have partnered to create Jot. 
This standard will accelerate support for 
ink, even on platforms that don't current- 

ly support pen input (see the text box 


Markel Foracast e “Jot Defines Electronic Ink” on page 
Document Edit Options Tools... < 10#4> 110). 
$68 9 A 4 п по UD The difficulty of implementing ac- 


curate handwriting recognition has 
caused vendors to promote digitized 
ink as a replacement for recognition. 
Project leader Ken Notestine co- 
developed the first pen application, 
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and view on the relatively low-con- 
trast LCDs and where poor lighting 
conditions exist. Readability be- 
comes even more important in face- 
to-face interaction with other peo- 
ple, when you must deftly navigate 
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Ink Development’s Notetaker caprures, indexes, and manipulates 
digital ink. It can highlight or boldface handwritten text. You 
decide when to recognize handwritten text. 


and until Jot is widely implemented, 
digital ink doesn't port well across 
platforms. For example, attempting 
to render ink captured from a Win- 
dows application in the IBM 3090 
mainframe environment will be an 
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Jot Defines Electronic Ink 


DAN BRICKLIN 


j: is a data-interchange 
standard with a differ- 
ence: The data it defines is 
ink. Ink is not a traditional- 
system data type, but it is an 
increasingly important one. 
Ink is the information your - 
pen computer captures when 
you "write" on it. 
Electronic ink is informa- 
tion you create when you use 
a stylus to draw strokes on 
the screen of a pen comput- 
er. The built-in digitizer cap- 
tures the strokes and renders 


them to the screen, thus im- Jot captures a surprising number of ink properties, in addition to the 
coordinates of the path the pen takes, and stores them in an application- 
specific record. Besides the properties shown in the figure, Jot supports 
ing—whether it's words or multiple strokes of ink combined into single objects, bounds, scale, offset, 
numbered groupings of strokes, color and opacity, and timing information. 


itating how a pencil leaves 
marks on paper. The writ- 


shapes—may be kept as ink 
forever or later translated to ASCII text 
or graphics objects. Some obvious ex- 
amples of ink are notes, signatures, 
sketches, and annotations on other doc- 
uments. The ink data type lets you cap- 
ture personal, unstructured data that 
your computer can store, manage, and 
communicate. 

Ап important point is that ink is not 
just bit-map data. Although ink is rep- 
resented as a bit map when it is ren- 
dered to the screen, the ink data type 
itself retains much more information 
than the x, y coordinates of “on” pix- 
els. Ink stores how the information was 
created, as well as how it appears on 
the screen. Thus, ink data can include 
such components as the individual pen 
strokes, the timing of the strokes, the 
pressure used to create each stroke, the 
color of each stroke, and the relative 
scale and position of a stroke. Ink stores 
the direction and movements of the pen. 
In this regard, ink has much in com- 
mon with MIDI data, which communi- 
cates information about what note to 
play and the pressure and duration used 
to play it as opposed to a straightfor- 
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Jot-Supported Ink Properties 


Button on 
the stylus 


ward recording of the sounds produced. 

The Jot ink standard is a joint effort of 
Slate, Microsoft, Go Corp., Apple, Lo- 
tus, and General Magic. It is a platform- 
and applications-independent format. It 
can be implemented on any platform 
whether or not the platform supports a 
pen device; thus, it solves the problem of 
sharing ink throughout an organization. 
Ink stored in the Jot format can be re- 
trieved by any application that needs to 
display the ink, print it, translate it to 
ASCII text or some other format, or 
even to perform special functions such 
as signature verification. 

The Jot standard is designed to meet 
the following goals: 


Keep it simple. Jot makes it easy to 
handle the most common ink opera- 
tions (e.g., reading stroke coordinates). 
You can ignore complex information 
if your application doesn't require it. 

Compact. If optional information such 
as color specifications are absent, the 
data definition does not devote any stor- 
age space to it. 

Storage saving. The standard sup- 


ports optional compression 
for stroke data. 

Inclusive. Jot supports 
| every current property of 
ink. 

Expandable and compat- 
| ible. You can add new prop- 
| erties to the standard with- 
| out affecting the operation 
of current applications. - 


Putting Ink to Work 

| Jot has many uses. For ex- 
ample, Jot lets you store and 
transmit signatures elec- 
tronically. Many companies 


signature (e.g., a doctor's) 
by using the pen at the time 
of a transaction. This signa- 
ture may be written on a 
tablet-style system but need 
to be sent back into a cor- 
porate database for storing, 
analyzing, or reporting. Jot makes it 
possible to gather the signature on one 
system and move it to another without 
any loss of data, all in a standard format. 

Jot also plays a key role in letting 
people scrawl a handwritten E-mail mes- 


sage on their PDA (Personal Digital As- 


sistant) device, send it to a colleague, 
and have it displayed on a desktop sys- 
tem that doesn't have a pen interface. 
It also lets you receive an E-mail mes- 
sage, mark it up with your handwritten 
response, and send it off again. 

Jot is a rare example in the personal 
computer industry of companies estab- 
lishing a standard in anticipation of cus- 
tomers' needs. The Jot specification is 
available to anyone, and any developer 
can incorporate and use the specifica- 
tion in its products. Developers can ob- 
tain a free copy of the specification from 
the Software Publisher's Association 
Mobile and Pen special-interest group 
by calling (202) 452-1600 ext. 336. 


Dan Bricklin is vice president of new tech- 


nology at Slate (Scottsdale, AZ). You can reach 
him on BIX c/o "editors." 


want to preserve a person's. 
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effort, because functions equivalent to Mi- 
crosoft's Windows for Pen Computing 
API functions must be created to manipu- 
late the Windows data structure in the host 
environment. 

Nevertheless, entire applications are 
built on the notion that digital ink is ade- 
quate for data capture, storage, and re- 
trieval. NoteTaker from Ink Development 
(San Mateo, CA), for example. is best de- 
scribed as a digital ink manager: The ap- 
plication captures, indexes, and manipu- 
lates digital ink on your behalf. NoteTaker 
recognizes text only when necessary to in- 
dex digital ink for storage or when you in- 
dicate recognition is desired. 

АП pen operating systems support dig- 
itized ink and gestural command recog- 
nition. They handle hardware interrupts 
by passing x, y axes data to video device 
drivers capable of rendering digital ink. 
In addition to ink. video drivers must sup- 
port reorientable displays (i.e., portrait or 
landscape orientation based on the appli- 
cation). Systems like PenPoint support dy- 
namic reorientation of the screen, while 
systems with historical ties to the desktop 
(like Windows) require a reboot to affect 
the reorientation. 

As hardware evolves to support pen 
input, vendors are positioning operating 
system offerings. Several choices are avail- 
able: GEOS from GeoWorks (Berkeley, 
CA), OS/2 from IBM (Armonk, NY), Pen- 
DOS from Communication Intelligence 
Corp. (CIC) (Redwood Shores, CA), Pen- 
Point from Go (Foster City, CA), PenRight 
from PenRight (Westlake, TX), and Win- 
dows for Pen Computing from Microsoft 
(Redmond, WA). 

Technology planners must consider a 
range of issues including effective bat- 
tery life and the relative sophistication of 
users when selecting an operating envi- 
ronment to utilize. GEOS, PenDOS, and 
PenRight bring pen input to lower-pow- 
ered 808x devices; this is a plus for appli- 
cations that require long bat- 
tery life. PenPoint is one of 
the easiest systems to adopt, 
with its intuitive easy-to- 
learn user-interface “note- 
book” metaphor. It is best for 
new users and new applica- 
tions. Microsoft’s Windows 
for Pens is most attractive to 
corporate technical planners 
considering pen input for se- 
lected applications. Devel- 
opers working with familiar 
Windows tools can slip- 
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PenMagic's Numero for PenPoint might be 
called a "financial processor." Perhaps its most 
interesting feature, however, is its MagicScript 
visual scripting facility, which can automate 
both Numero documents and PenPoint tasks. 


stream pen input into current applications 
with a minimum of effort. 


Handwriting-Recognition Technology 

The translation of ink to text has been a 
problem for the pen industry. Overhyped 
as almost magical, the current handwrit- 
ing translation engines have left several 
people wondering if they will ever work. 
Users are demanding high recognition rates 
of both cursive and printed characters. 
Handwriting recognition is difficult to im- 
plement, and researchers and companies 
employ various strategies to effect recog- 
nition. 

Generally speaking, handwriting tech- 
nology uses one of several approaches— 
neural networks, HMM (Hidden Markov 
Modcling) (see *Talk to Your Computer" 


CHOOSING THE APPROPRIATE PEN ENVIRONMENT 


Nonpreemptive multitasking ............... Windows 
PenDOS, PenRight 


Operating Environment 


Battery life. _..................................... GEOS, PenDOS, PenRight (808x) 
Preemptive multitasking 


on page 113), or basic template- 
matching paradigms. Products 
available include Longhand from 
Lexicus (Palo Alto, CA), Hand- 
writer from CIC, NestorWriter 
from Nestor (Providence, RI), and 
Calligrapher from Paragraph (Boul- 
der, CO), which is licensed for use 
in Apple's Newton. 

Handwriting is either uncon- 
strained—meaning that you use а 
mixture of cursive and printed let- 
ters—or discrete—meaning that 
you neatly print a letter and then 
lift the pen before forming subse- 
quent letters. Each type of writing 
mandates a different approach. 

Lexicus refuses to discuss its 
recognition engine, but according 
to someone who has studied the 
product, it uses the Horabach math- 
ematical model to recognize cur- 
sive unconstrained writing. The 
Horabach model defines a set of simulated 
hand motions based on circular movements. 
This approach is especially good at recog- 
nizing cursive text, but it isn't optimal when 
recognizing neatly printed uppercase char- 
acters, because this type of writing is not 
based on cyclic pen movements. 

Paragraph, too, is playing its recognizer 
cards close to the chest. Its product report- 
edly uses a more intuitive approach in- 
volving templates of patterns. In this 
method, the recognizer tries to match one 
of eight basic patterns against the strokes 
to be recognized. These in turn are sub- 
divided into 20 or 30 subalphabets, which 
are used to map the input to language- 
specific alphabets during the recognition 
process. 

Regardless of the approach used, hand- 
writing recognizers come in two forms: 
trainable and untrainable. A trainable rec- 
ognizer is one that can be taught the nu- 
ances of a specific user's handwriting style. 
The algorithmic approach used in a rec- 
ognizer is a factor in the rec- 

ognizer's ability to be trained. 
1 ІВМ is developing recog- 
nizers for unconstrained and 
discrete handwriting, as well 
as for signature verification. 
"IBM's solution to the hand- 
writing recognition problem is 
optimized for training," says 
Tetsu Fujisaki, IBM's manager 
of handwriting systems. IBM's 
approach recognizes discrete 
handwritten input by a com- 
bination of elastic matching 
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and neural networks. 

During recognition, elastic matching 
and neural networks work in parallel to 
obtain an output decision represented as 
a voting result. Because the technologies 
are complementary, the accuracy prior to 
training is substantially better than any 
known single-technology approach. User 
training further improves accuracy and can 
also reduce the number of computations 
necessary during the recognition process. 

This hybrid approach allows user train- 
ing to have a great impact on the recogni- 
tion process. “Users want immediate in- 
creases in recognition rates after a short 
training session—no more than 15 min- 
utes," says Fujisaki. A flexible, proba- 
bilistic algorithmic approach allows im- 
mediate responsiveness to a user's brief 
training session, he adds. But there is a 
price to pay: Robust support for training re- 
quires more computational power. 

Pen systems designers recently discov- 
ered that electrical interference from the 
digitizer itself interfered with the “raw ma- 
terial” going to the recognizer. The latest 
systems compensate for this. This com- 
pensation combined with the use of etched- 
glass displays, which help you write more 
precise characters, is boosting overall rec- 
ognition rates. 


Tools 

selecting development tools is critical to 
successful pen applications. Like operating 
systems, development tool selection is 
highly dependent on the problem and on 
the issues of performance and maintain- 
ability. Not all tools run on all operating 
systems, making tool selection dependent 
on the operating-system platform. 

You can program 808x devices with 
PenPal from PenPal Associates (Los Altos, 
CA) or with PenRight. PenPal supports a 
high-level language popular with non- 
technical users. PenRight includes a DOS 
run-time module and an SDK for C; the 
tool is popular with vertical developers. 
For applications designed for existing 
users, database applications, or applica- 
tions developed to corporate specifica- 
tions, Windows for Pens is an option. 
Tools under Windows include its SDK, as 
well as C language, PenApps for Win- 
dows, and Microsoft Visual Basic. 

Databases must support digitized ink 
storage and seamless data exchange with 
existing systems. This means support for 
the binary large object and robust im- 
port/export facilities. Mobile databases 
must recover gracefully from sudden pow- 
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er disruptions and operate robustly on a 
resource-lean mobile device. Watcom SQL 
by Watcom (Waterloo, Ontario, Canada) 
and the relational database manager Quad- 
base-SQL from Quadbase Systems (Sun- 
nyvale, CA) are especially suited for the 
mobile pen environment. 

Slate’s PenApps is the first to bridge 
Windows and PenPoint. Properly coded, 
PenApps applications port across plat- 
forms. One disadvantage here is that you 
must code to the lowest common denom- 
inator, forgoing features like PenPoint’s 
EDA (Embedded Document Architecture) 
and Window’s DDE, because these fea- 


The pen computer is a very 
personal device, and tailoring 
should be simple for everyone, 


not just programmers. 


— Norm Francis, president, 
PenMagic Software 


tures aren't common to both platforms. 
PenApps generates applications rich in 
pen capabilities. Gesture support is fully in- 
tegrated into the tool's design, along with 
many other innovative features. 

For example, Input targeting is a fea- 
ture that recognizes where you intended 
to write, even if the input extends beyond 
the boundary of an input region. Markup 
mode is a feature that provides the ability 
to capture and store user annotations writ- 
ten on your application's windows. 

Despite PenApp’s pen-oriented features, 
corporate developers are gravitating to- 
ward Visual Basic. ITT Hartford's Notes- 
tine says, "Visual Basic's attractiveness 
is that it is extendable, and not just through 
custom controls. The availability of the 
Windows for Pens API functions gives the 
developer a great deal of flexibility." 

Visual Basic 3.0, released earlier this 
year, is gaining momentum. Its new fea- 
tures are of interest to pen developers. Mi- 
crosoft's Access 1.1 database engine, in- 
cluded with Visual Basic 3.0, supports 
digital-ink storage via the binary data type. 
Visual Basic's enhanced support for OLE 
2.0 provides the ability to create applica- 
tions with embedded instances of other 
executable files, such as spreadsheets and 
graphics applications. These new features, 
paired with Visual Basic's adequate sup- 
port for pen input, are attractive to devel- 


opers considering a Windows for Pens ap- 
plication. 

Visual Basic supports pen computing 
primarily through two controls: the hand- 
writing edit (Hedit) and the boxed edit 
(Bedit), included in its Professional Tool- 
kit. Using Visual Basic for pen input, how- 
ever, poses challenges. Programming ges- 
tural commands requires knowledge of the 
Windows API, Windows for Pens API, 
and the RCRESULT event unique to Hedit 
and Bedit. The RCRESULT event, spe- 
cific to pen control, provides an opportu- 
nity to examine (and possibly alter) recog- 
nition results just before the application 
gains access to them. 

In contrast, PenApps offers pencentric 
and cross-platform capabilities, but it is 
relatively immature (in release 1.0), doesn't 
support custom controls, and takes longer 
to master. Both tools use BASIC and sup- 
port external function calls via DLLs. 


Who's Buying What? 

According to PenVision News' Lempesis, 
pen-based products are segmenting into 
four domains: deskbound devices, pen- 
only tablet machines, convertible (i.e., pen 
and keyboard) systems, and PDAs. Lem- 
pesis projects sales of all devices with pen 
input to hit $740 million this year and $8.7 
billion in 1996. Lempesis expects that all 
laptops will support pens within four years. 

Recently, the notion of "diagonal" ap- 
plications has taken root. Diagonal appli- 
cations are horizontal products that allow 
you to easily configure them to your spe- 
cific needs. For example, PenMagic's Nu- 
mero, a highly intelligent financial appli- 
cation, combines a rich features set with a 
visual scripting facility called MagicScript. 

PenMagic's Francis notes that “the pen 
computer is a very personal device, and 
tailoring should be simple for everyone, 
not just programmers.” MagicScript is not 
limited to automating Numero documents; 
it automates any routine task, providing a 
batch facility for PenPoint users. 

Pen computing has finally left infancy 
behind. Hardware and software improve- 
ments have freed users and technical plan- 
ners to make real the promise of pen tech- 
nology. For mobile workers, pen-enabled 
computing has indeed arrived. Ш 


Dan Mezick is the president of New Technology 
Solutions (North Haven, CT). He has provided de- 
veloper training and pen systems engineering to 
corporate clients since 1991. You can reach him on 
BIX c/o “editors,” on the Internet at dmezick 
@world.sid.com, or on CompuServe at 71773,3612. 


The Choice Is 
No Longer 
Black And White. 


is one of the thinnest color notebooks 
on the market — 1.77 inches. Its footprint measures only 11.7 x 
8.5 inches, and it weighs under 5.7 pounds. 


486 Power 

You don’t have to sacrifice performance to have color, either. 
ColorBook models are based on SL Enhanced Intel486* CPUs. 
Both ColorBook models include a floppy drive, 4MB of RAM 
(upgradeable to 20MB), and a large, fast removable hard drive. 
These notebooks are powerful enough to become your only 
computer! 


Integrated Track Ball And PCMCIA Slots 

The ColorBook includes a built-in track ball, which is much 
easier to use than a mouse in most portable situations. You also 
get two PCMCIA Type II card slots so you can plug in dozens of 
available PCMCIA peripherals. 


Greener Pastures 

The grass is greener on the ColorBook side of the 
fence! It's an extraordinary value even by Gateway's 
standards — and we wrote the book on value! We have 
а reputation for offering the best prices on high-quality 
products with exceptional service from friendly folks in 
the Midwest. That's why the choice of a computer 
supplier is black-and-white, even when you're buying a 
color notebook! Give us a call. 


e "You've got a friend in the business." 9 
800-846-2010 


For the same money, you can have a black-and- 

white 486 notebook. Or you can have a color 486 

notebook. Which is it going to be? Hay, it's not too 
hard to spot the best deal: the ColorBook from Gateway 2000! 
The new ColorBook has everything you're looking for in a 
portable at a price you'd expect to pay for a monochrome system. 
That's a special breed! 


Exploding The Myth 

Why do you expect to pay so much more for a color portable? 
Because other manufacturers always charge a plump premium for 
color. They've been milking the market, brainwashing you into 
thinking high-quality color costs a lot more to manufacture. It 
doesn’t! We’re selling the ColorBook for our usual cost-plus- 
small-margin. Now other companies will have a hard time 
perpetuating the color portable price myth. (Competitors 
absolutely hate us! Isn't it great?) 


Experts’ Reaction 

We gave several PC trade publication editors a sneak preview 
of the ColorBook. Here's what they said about it: "Way cool!” 
“Dead on.” “You won't be able to make enough of these." 


Dazzling Color Display 

The editors were impressed by the bright, crisp color graphics 
from the latest-technology, dual-scan STN display. It’s a9.4-inch 
VGA LCD, backlit for use in any lighting conditions. The editors 
said the ColorBook has the best STN color display they had ever 
seen! When they learned one model was priced less than 32,000, 
they were convinced the ColorBook will cause a stampede in the 
industry. 


No Compromise On Size 
Adding color to a portable usually means adding weight and 
bulk. Not so with the Gateway 2000 ColorBook. The ColorBook 


Introducing The ColorBook! 


FEATURES 
Size With the ColorBook, you get great color at a great 
price while maintaining excellent portability. 
SL Enhanced Intel ColorBook notebooks are based on Intel’s new SL 
486” Processor technology 486 microprocessors, which makes them 


powerful enough to serve as your desktop PC with 
an external mouse, keyboard and monitor. Supports 
simultaneous video on an external monitor at 640 x 
480 resolution. 


Dual-Scan STN Color Display ^ Dual-scan STN color is the latest technology in 

portable color displays, and it looks fabulous! You 
The ColorBook is one of the thinnest color notebooks on the get 256 colors with the ColorBook running in VGA 
market — 1.77 inches. Its footprint measures only 11.7 x 8.5 mode. 


inches, and it weighs under 5.7 pounds. 
PCMCIA Type II Slots Add a modem, network card or any of dozens of 


available PCMCIA-compatible peripherals. The 
ColorBook's two Type II slots can also be used for 
one Type IIl PCMCIA card. 


COLORBOOK 


E Weight: Under 5.7 Lbs. 4868X-25 


E Dimensions: 11.7" x 8.5" x 1.77" Bi 25MHz SL Enhanced Intel 486SX Processor 
Bi SL Enhanced Intel 486 Processor Bi 80MB IDE Hard Drive 


E 4MB RAM (expandable to 20MB) 
Bi 3.5" 1.44MB Diskette Drive $1995 
E Removable Hard Drive 
- E 9.4" Backlit VGA Dual-Scan STN 4968 X-33 
You 1 appreciate the convenience of using PCMCIA cards. Colar Display E 33MHz SL Enhanced Intel 486SX Processor 


E NiMH Battery & AC Pack E 170MB IDE Hard Drive 


E Suspend/Resume Feature 
B 2 PCMCIA Type II Slots $2305 


E Integrated Track Ball (2 Buttons) 


E 85-Key Keyboard 486DX-33 


B Parallel, Serial & PS/2 Mouse Ports ш 33MHz SL Enhanced Inte] 486DX Processor 


B External CRT Port 
N a : 
® MS-DOS*6 and Windows™3.1 $2605 Hard Drive 


TRAVELER'S PACK COMBO PACK 


B 124-Key AnyKey Keyboard 
B MS Mouse 
E 15" Color CrystalScan 1572FS 


They re as easy to carry as credit cards, and they plug right 
into your ColorBook. 


0 Carrying Case 
E Extra NiMH Battery 
With PCMCIA 96/24 Fax/Modem 


$329 $499 


With PCMCIA TelePath™ Fax/Modem 
The integrated track ball slides out from a compartment bv the $449 


space bar on the kevboard. You simply pull it out and go to 
work. Finished? Just slide the track ball back into the Options include: PCMCIA fax/modem cards, PCMCIA nenwork cards, 4MB or 16MB RAM 
ColorBook. upgrades. carrying case and extra NiMH batteries. Call for details. 


“You've got a frie nd in the business. "® 


800-846. 2010 


610 Gateway Drive • P.O.Box 2000 • North Sioux City, SD 57049-2000 * Phone 605-232-2000 • TDD 800-846-1778 * Fax 605-232-2023 * FaxBack 605-232-2561 
Sales Hours: 7ат-10рт Weekdays, 9am-4pm Saturdays (Central Time) 


©1993 Gateway 2000, Inc. Black-and-white spol design, “G” logo and "You've goi a fried in the business” slogan are registered trademarks, and Gateway 2000 is a trademark of Gateway 2000, inc. 
The Intel Inside Logo, 12161986 and Intel are registered trademarks of Intel Corporation. All other brands and product names are trademarks or registered trademarks of their respective companies. 
Prices and configuratioas are subject to change without notice. Prices do not include shipping. 
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TALK TO YOUR COMPUTER 


Voice technology lets you verbally command your computer or convert speech to text 


WILLIAM S. MEISEL 


A S a microphone to a personal 
computer, and it has a whole new 


set of capabilities. It can store voice notes 
or act as a telephone. It can use the content 
of the speech to verify the speaker's iden- 
tity for security purposes or to recognize 
the words in the speech. Of these func- 
tions, speech recognition has the greatest 
potential for fundamentally changing the 
way you interact with your computer. The 
technology is producing a new human- 
computer interface. 

“Speech recognition is one of the busi- 
ness consumer's hot buttons," says Bob 
McBreen, product manager for Microsoft's 
Windows Sound System. He believes that 
speech recognition will be "an integral part 
of computing in the future." 

To date, speech recognition has been 
largely confined to niche applications. But 
a new generation of powerful speech- 
recognition technology is becoming com- 
mercially available in software that's low 
cost and that runs on standard PC hard- 
ware. The focus now for developers is to 
move from basic technology to the devel- 
opment of good applications software. 


Hardware and Software 

The minimal hardware required to support 
speech is a microphone and an ADC (A/D 
converter) chip. А DSP (digital signal pro- 
cessor) is not strictly required, but if used, 
it at least doubles the processing power 
for speech recognition. Gene Frantz, ap- 
plications manager for DSP at Texas In- 
struments (Houston, TX), points out that 
DSPs are better than general-purpose mi- 
croprocessors for real-time signal pro- 
cessing. 

Developers creating voice systems 
choose different types of DSPs depending 
on their specific needs. Some DSPs serve 
a number of purposes, acting as a fax or a 
= modem, performing video data compres- 
«4 sion, or processing speech, while the CPU 
is free to do what it does best (see "Inside 
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for Voice Processing (Middletown, NJ). 
DSP DSP manufacturer Analog Devices 
К-дын. (Norwood, МА) has created a Personal 
TT Sound Architecture. Many firms such as 
Borland International, Lotus Development, 
and Microsoft have announced support for 
it. Analog Devices is trying to make it easy 
for systems developers to assemble a sys- 
tem by choosing modular hardware and 
software. Lernout & Hauspie Speech 
Products (Woburn, MA) and Dragon Sys- 
tems supply speech-recognition software 
for the Personal Sound Architecture. 
AT&T is similarly using speech algorithms 
developed at Bell Labs to motivate use of 
its chips. IBM and Texas Instruments have 
teamed to create the MWave architecture 
with similar goals. 
In any case, the minimal hardware for 


Hardware for Speech Processing 
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The speech-recognition hardware must convert the analog speech ішо digital form. Once in 
digital form, the speech is data that a DSP, a microprocessor, or both can process. 


Signal Computing,” November 1992 
BYTE). Apple chose AT&T’s DSP for its 
new Macintosh AV series in part because 


it serves multiple purposes, according to 
Chester Anderson, technical marketing di- 
rector for AT&T’s Center of Excellence 


Voice Recognition over the Telephone 


DAVID B. ROE 


Yo interactions with computers 
are often more practical than data 


‘connections, because there might be no 
visual display or keyboard available. 
Voice telecommunication is universal- 
ly accessible to anyone, from any where, 
at any time. Speech-recognition tech- 
-nology offers a way to go beyond ex- 
isting voice messaging and voice re- 
sponse services, to the concept of *voice 
information." 
-. For example, if you were lost on the 
. highway, you could telephone a “Di- 
rections Hot Line” and ask the comput- 
er questions about the simplest route. 
Or to keep track of that hot stock you are 
watching, you could call an up-to-the- 
minute stock price system and get a 
quote just by speaking the name of the 
stock. Not only will you.be able to con- 
trol your system by voice commands 
when you are physically present, but ul- 
timately, you will be able to call and 
command your computer over the tele- 
phone. 

Speech recognition is still an imper- 
fect technology, and the errors that 
speech recognizers inevitably make are 
magnified over the telephone network. 
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Line quality varies considerably, espe- 
cially in cellular or cordless telephones 
and with speakerphones. Telephone 
calls are often made from noisy places, 
and the background noise of other peo- 
ple talking can confuse a speech recog- 
nizer. . 

Most over-the-telephone applications 
must be speaker-independent, and rec- 
ognizers must cope with a wide variety 
of voice types (e.g., male, female, or 
child), as well as regional dialects and 
foreign accents. These applications must 
also face practical difficulties of under- 
standing speech. For instance, a voice- 
dialogue system has to recognize when 
people become confused and don't say 
the "right" thing, and a recognizer 
should start listening when people try 
to interrupt the machine. 

Hidden Markov Modeling, or HMM, 
has been the most successful technique 
for speech recognition on the telephone 
because it is able to mode] a number 
of types of speech variability that are 
encountered. Starting with speech 
recorded from a wide variety of speak- 
ers and a number of types of telephone 
conditions, the HMM technique builds 
a statistical model of the speech sounds 
(or phonemes) and the expected varia- 
tions of those sounds. Techniques like 
word spotting allow the recognizer to 


Jock in on the keyword in a phrase, 
which can help deal with “ums” and 
“ahs.” Another technique called barge- 
in uses echo cancellation, which re- 
moves spurious signal reflections over 
the telephone line, to eliminate the 
speech prompt from the machine when 
the caller interrupts. 

Some systems already use speech 
recognition successfully. AT&T has de- 
ployed voice-recognition call-processing 
systems throughout much of the U.S. . 
These systems recognize a vocabulary . 
of seven phrases, including “collect,” 
“operator,” “person-to-person,” “yes,” 
and “по.” Collect calls can now be fully 
automated, and the operator is involved . 
only if the caller says “operator” or if 
the caller fails to speak one of the key-" 
words. Word spotting and barge-in are 
important technologies in this applica- . 
tion because a high percentage of the 
callers say phrases like "operator, 
please," or they speak before the end of 
the prompt. These systems have already 
handled over 1 billion long-distance 
calls. | 

А newer system is a stock-quotation 
prototype called StockTalk that Bell 
Northern Research built in conjunction 
with Northern Telecom. StockTalk pro- - 
vides current quotes on any stock traded 
on the New York, Toronto, or NASDAQ 


МЕСО Talk to Your Computer 


speech input is becoming ubiquitous on 
desktop computers. Sun Microsystems’ 
workstations come with a microphone port 
and A/D conversion. Silicon Graphics also 
has a DSP in its workstations; in fact, its 
new Indy system comes standard with 
voice-recognition capability. The latest 
Macintoshes, the Centris 640AV and 


Software for Speech Recognition 
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Quadra 840AV, also recognize speech out 
of the box (see "Apple, SGI Blaze Video 
Trail," September BY TE). Some Compaq 
PCs come with built-in speech hardware 
support and include Microsoft's Voice Pi- 
lot speech-recognition software as part of 
the Windows Sound System. For PCs 
without built-in speech input, audio boards 
are available for a few hundred dollars. 
Sierra Semiconductor, which supplies 
sound chips, estimates that 3 million sound 


markets. You simply speak the name 
of the company, say “General Motors.” 
This speaker-independent recognizer 
uses phoneme HMMs to build up the 
pronunciation models for over 5000 
stock names. Because this system gives 
a response quickly, you can easily cor- 
rect the occasional confusion between 
similar-sounding company names by 
repeating the name of the stock or say- 
ing "wrong stock" and hearing a list of 
alternatives. 

As speech-understanding accuracy 
continues to improve, more sophisti- 
cated telephone applications will be 
deployed. Voice access to *yellow 
pages" information and voice directo- 
ry assistance will only be the first steps. 
Ultimately, the challenges that face 
speech recognition over the telephone 
will be overcome, and people will con- 
verse with machines on the telephone 
just as fluently and easily as they talk 
with people. 


David B. Roe is a supervisor in the speech- 
research department of AT&T Bell Labora- 
tories (Murray Hill, NJ). His work includes 
the development of single-chip speech- 
recognition algorithms for cellular tele- 
phone and of speech recognition on mas- 
sively parallel xystems. You can reach him 
on BIX c/o "editors" or on the Internet at 
roe hogpb.att.com. 
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Speech-recognition software first converts the speech into its frequency components. It then uses 
stored models of expected word order to make a good guess as to what was said. The applications 
software can then display the text or take an action consistent with what was said. 


boards will be sold this year. Several of 
these boards now ship with limited speech- 
recognition software. 


Speech-Recognition Software 
Speech-recognition software operates on a 
digitized speech signal to perform one of 
two tasks: convert spoken words to text 
or perform a spoken command. First, a 
preprocessing step converts the speech sig- 
nal into a form that exposes its spectral 
content. The spectral representation of each 
basic speech sound— each phoneme—has 
a characteristic form that shows up in the 
spectrum. Then, the spectrum of the in- 
coming speech is compared to a library of 
word models—acoustic models of how 
the word sounds—to see which it matches 
best. 


Dynamic Time Warping 


Unknown word 
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Acoustic models usually show how the 
spectrum of the speech varies over the du- 
ration of the word. The simplest acoustic 
model describes a single typical way in 
which a word is pronounced. This template 
represents а frequency time picture of the 
word. Ап unknown spoken word can then 
be identified by comparing it to templates of 
all the words in the vocabulary and find- 
ing the best match. 

But a word varies slightly each time you 
pronounce it (€.g., you can say it quickly or 
slowly). In an attempt to handle this varia- 
tion, the first generation of speech-recog- 
nition software mathematically distorted 
the time axis of each template until it best 
fit the unknown speech, a technique called 
Dynamic Time Warping, or DTW. 

DTW proved too limited an approach 
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When an unknown word is spoken, it is compared to stored templates (i.e., frequency time 
pictures) of each word to get the best match. Dynamic time warping allows a match to be made so 
that the best-matching parts of each word align, making the match less sensitive to the speed of 


speaking. 
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Circle 156 on Inquiry Card. 


We slash 
interface 
development 
time across 
DOS, UNIX, 
POSIX, VMS... 


(and we can prove it) 
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More features, more flexibility, 
and full emulation of GUI func- 
tionality in text-based modes. 

That's what you'll get with new 


Vermont Views® v4.0. 

If you want to create sophisticated user 
interfaces—and save tremendous time and 
effort doing it—Vermont Views is exactly 
what you need. Vermont Views gives you 
the ability to emulate GUI interfaces for 
both DOS and terminal systems and 
provides you with seamless portability 
among DOS, UNIX, and VMS. 


Vermont Views? allows you 
to add more of the features 
today's end users want— 

in a fraction of the time. 


Powerful menu driven 

WYSIWYG screen painter 

» Contains a library of over 630 
C functions 

» Includes over 90 tutorials 

» Unsurpassed portability 

» Мо run-time fees or royalties 


NEW! Vermont Views® PLUS 


An enhanced version of Vermont Views 
for DOS. Develop multi-megabyte, 
graphic-enhanced C applications with 
support for all popular DOS extenders and 
graphic libraries. 


Call 1-800-848-1248 for a 
free demo of the ultimate 
application interface! 

Offer #449 


Software 
1 Pinnacle Meadows, Richford, VT 05476 FAX 802-848-3502 
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for larger vocabularies, 
continuous speech, and 
speaker independence— | 
a single template could | - 
not describe the full vari- 
ability of pronunciations. 
A second generation of | — 
technology put the vari- 
ability in the model in- 
stead of in the matching 
process, using a tech- 
nique called Hidden 
Markov Modeling, or 
HMM. 

An HMM is created 
from as much speech 
data as possible, statisti- 
cally modeling the vari- 
ation seen in that data. 
HMM methods have led 


Language program of the 
U.S. Department of De- 
fense’s ARPA. 


re COR: Talk to Your Computer 


г HIDDEN MARKOV MODEL 


An HMM is a statistical model tha: represents how a word's 

à spectrum varies over time, essentially a flexible template of a word. 

to steady accuracy iM- An HMM has parameters that are estimated from spoken examples of 
provements, as measured a word to best model the observed variations. Once the parameters 

in yearl y workshops of are estimated, any path through an HMM graph has a certain 

the Speech and Spoken probability. In taking a path, each transition generates a spectral slice 


of speech that could have come from speaking the word. The most 
likely path through the graph and the most likely spectral slices 
generated taking that path create a likely spectrum-time picture of the 
word. An observed unknown word can be compared to the HMM of a 


An HMM can create known word to get the likelihood that the unknown word is modeled by 
word models from ex- the HMM. Likelihoods of HMMs for different words are compared to 


amples of full words, ог 8ё! the best match. 
it can create them by 

putting together models of the phonemes 
composing the word. In the latter case, to 
add new words without spoken examples, 
you enter a phonetic spelling. To compli- 
cate the matter, the “а” sound in bake looks 
quite different acoustically than the “а” 
sound in rain. Researchers who use pho- 
netic models have found they can further 
improve performance by modeling such 
variation. 

If the speech from which the word mod- 
els were created comes from many speak- 
ers, the system will be speaker-indepen- 
dent—you can walk up to the system and 
use it immediately. À speaker-dependent 
system requires that you give examples of 
your speech before using the system. Some 
systems start out with a speaker-indepen- 
dent model and adapt to an individual's 
idiosyncrasies. 

А language model is used to improve 
recognition accuracy. The simplest form of 
a language model is a list of words or 
phrases that you can speak legitimately in 
the current context. If the system asks how 
many copies to print, it is expecting a num- 
ber. If the system asks for verification of a 
command to delete a file, it is expecting a 
“yes” or a "no." 

А more complex language model as- 


signs a likelihood to word sequences. A 
language model can indicate that “they 
read” is more likely than “they red,” al- 
lowing the speech-recognition algorithm to 
use word context to improve accuracy. 


Speech into Text 

You can use speech to create text. You 
say something and the computer types an 
exact transcription. Speech-to-text is of- 
ten thought of as a keyboard alternative, 
particularly for those who have difficulty 
typing or for small systems without a full- 
size keyboard. 

Dragon Systems (Newton, MA), IBM, 
and Kurzweil Applied Intelligence (Wal- 
tham, MA) offer general speech-to-text 
systems. Dragon's DragonDictate offers 
complete hands-free operation, making it 
particularly suitable for use by the physi- 
cally disabled. Jn part for this reason, IBM 
sells a version of the Dragon system, as 
well as its own. These systems require that 
you speak one word at a time. No com- 
mercial systems can transcribe continuous 
speech for general dictation, although 
Dragon and other researchers have demon- 
strated limited prototypes. 

The systems differ in vocabulary size, 
price, the platforms on which they run, 
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It' small enough to sit on 
your desktop. At 360 dpi, it 
prints crisp text, precise lines 
and the smoothest of curves. 

Its speed is undeniable. And 
its price — unheard of in the 
world of CAD. 

Called ProTracer" II, it's 
a large format inkjet plotter 
that brings something new 
to CAD. Versatility. Because 
not only does ProTracer II produce impressive — 
ings up to 17"x 22" in size, but it also delivers sharp, 
high quality text documents. 

ProTracer II has an abundance of new features 
and capabilities all aimed at making you more pro- 
ductive. Like its speed enhancements. And its 
expanded plotting capabilities including a larger 
printable area, auto-centering, best fit, replot, and 
long axis plotting functions. 


Pacific Data Products, Inc., 9125 Rehco Rd., San Diego, CA 92121. In Europe, call (353) 61 475609. ProTracer is a trademark of Pacific Data 
Products, Inc. All other brands and product names are trademarks or registered trademarks of their respective manufacturer. Image courtesy 
of Autodesk Inc. ProTracer uses PeerlessPage™, the advanced imaging Operating System from Peerless. © 1993 Pacific Data Products, Inc. 
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If you're an AutoCAD? user 
you'll want the ProTracer II 
base unit, priced at $1599. It 
comes with ADI? drivers for Au- 
toCAD as well as an AutoCAD 
12 for Windows driver. Also in- 
cluded is a C-size Windows 3.1 
driver and IBM ProPrinter and 
Epson emulations. 
Our new ProTracer II-GL 
model combines the base unit 
with resident HP- GL and HP-GL/2 emulations, and 2 
MB memory. It provides support for all major CAD ap- 
plications and is priced at only $2149. 

ProTracer II is backed by a full one year warranty 
and optional extended warranties. You'll also receive 
unlimited access to our expert technical support. 

To receive your FREE sample output packet, locate 
a dealer near you, or to order direct, call Pacific Data 
Products at (619) 625-3643, Fax (619) 552-0889. 
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PRODUCTS 


МЕСА 1а Talk to Your Computer 


EMEN Lc sient or Dragon Systems, 
DISCRETE VOICE-CONTROL SYSTEMS 


Simple discrete-command voice-control capability is offered on a number of 
sound boards and systems, each using one of several standard packages: 


¢ Microsoft, Media Vision, Articulate 
Systems, and IBM use a voice-control 
package with technology from Dragon 

` Systems. 

* Creative Labs uses technology from 

` Voice Processing in some of its Sound 

` Blaster boards. 


* Several board manufacturers that use 
an audio processor from Sierra 
Semiconductor (e.g., Diamond Computer 
Systems) offer Aria Listener voice-control 
software from Scott Instruments. 

* Silicon Graphics' Indy workstation also 
bundles a version of Scott Instruments' 
technology. 


and features. The vocabulary size ranges 
from 7000 words to 50,000 words; some of 
the words you add as you use the system. 
The Dragon and Kurzweil systems are 
speaker-adaptive; the IBM system requires 
that you spend about an hour of your time 
providing speech examples before you use 
the system. In return for the 
hour of time, the IBM system 
gives high accuracy immedi-  : 
ately; it also improves over 
time by adjusting its language 
model as it learns how you - 


for a single-user software package to 
$8000 for a complete system including 
hardware. Consequently, the installed base 
of such systems has only recently topped 
1000. But prices will drop. “As DSP chips 
are built into computing platforms—be 
they palmtops, PCs, or workstations,” says 


AT YOUR COMMAND 


“even the most sophisticated speech tech- 
nologies will be available as simple soft- 
ware solutions." 

Sherwin would like the 486 version of 
ISSS to ship bundled with PCs and be 
priced accordingly. The idea is intriguing. 
Dictating one word at a time is analogous 
to typing one letter at a time. If computers 
come standard with the ability to voice- 
type and touch-type, many people might 
prefer voice to the keyboard. 

General speech-to-text systems usual- 
ly come with a macro feature. For exam- 
ple, a trigger phrase like “finish letter" 
might print out the closing and signature 
line of a letter. Some of these systems are 
report generators; they extend the concept 
of macros to accelerating the preparation of 
a report. The defining characteristic of re- 
port generators is that you speak fewer 
words than appear as final text. Most 
speech-based report generators have been 
developed for medical dictation and cost 
$15,000 and up. Most of that price, ac- 
cording to Ray Kurzweil, chairman of 
Kurzweil, is for the applications design 
and embedded knowledge 
rather than the speech recog- 
nition. 


Speech as a Command 

The defining characteristic 
of general dictation systems 
is their broad scope, creating 
the need for huge vocabular- 
ies. If you specialize the ap- 
plication, however, you can 
use speech recognition ef- 
fectively with smaller vo- 
cabulanes. 

Data entry is an applica- 
tion that sometimes allows 
for small vocabularies. If you 
fill out a form, each space on 
the form asks for different in- 
formation. Although the en- 
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uses more complex prepro- to two points.” ba 
| f piex p ie cli tales аалып per user for AIX, OS/2, and Windows, 
cessing and a more complex Р , ' ойо 
language model than the oth- "Schedule an appointment viderer ide oe Ur 
er commercial systems. He ott Friday at 10:00 a.m. with running on various workstations. 
indicated that the IBM sys- John Doe." Decipher from SRI— price varies, runs on 
tem gets better than 95 per- • Order execution: “Buy 400 workstations. 
cent accuracy with an active ABC Corp. at 48'4, good till РЕ 0 from Speech Systems (Boulder, C0) — 
20,000-word vocabulary. canceled." $3495 for Inte-based PCs. 
IBM's research, he added, e Telecommunications control: Listen for Windows from Verbex Voice Systems 
shows that only highly moti- “Send fax to George.” (Edison, NJ)—$495 for Intel-based PCs. 


vated people will use a sys- 
tem with less accuracy. 


* Voice dialing: “Call home." 


tire form may require a large 
vocabulary, each space has a 
much smaller vocabulary 
than the whole. If the system 
knows which space is being 
filled in, it can constrain the 
grammar for that space. For 
example, it can limit an en- 
try to only numeric or alpha- 
betic data. 

You can use speech to con- 
trol a system, as well as to en- 
ter information. The simplest 


Prices range from $2000 ——————————————!'EÁw:| vo ice-control software uses 
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Apple's PlainTalk speech-recognition software allows continuous speech for command and data 
entry. Ап applications developer can use data structures called "speech rules" to define what speech 
Ihe systems will understand in specific contexts (e.g., within a specific application). The resulting 


action is also specified within the rule. 


isolated word or phrase recognition—dis- 
crete voice control. For example, you can 
voice the name of a menu in a Windows 
application and then voice an item from 
that menu. Speech allows a much longer 
list of active commands than it is feasible to 
put on a menu. Typically, discrete voice- 
control software can distinguish more than 
60 words at one time, but it can handle 
over 1000 words by switching context (see 
"Discrete Voice-Control Systems" on page 
118). 

Continuous speech-command systems 
are more powerful and natural than dis- 
crete-control systems (see “At Your Com- 
mand" on page 118). Typical continuous 
speech-command systems are speaker- 
independent, allow fluent speech, and let 
you spell or say each new word you want 
to add. These systems typically let you 
use several hundred words in each con- 
text. 

Companies that sell continuous speech- 
command systems provide development 
software that lets you create vocabularies 
and language models to turn the raw recog- 


nition system into a useful product. Even 
with tools, developing a good speech- 
recognition application can be difficult. 
“If the software controlling the speech- 
recognition engine isn't highly tailored to 
the application, you will frustrate the user,” 
says Adithya Padala, CEO of Umecorp 
(Novato, CA), a speech-recognition system 
developer. For example, in building work- 
stations for Wall Street traders, developers 
must be aware of how a broker voices 
stock names and prices, 

Customers and developers are just be- 
ginning to understand where speech recog- 
nition will really pay off. The creativity 
of applications developers will determine 
whether a microphone on a computer is 
just a novelty or whether it-fundamentally 
changes the way we use our machines. li 


William S. Meisel, Ph.D., of Encino, California, 
wrote the first textbook on computer pattern recog- 
nition and ran a speech-recognition company for 
10 years. He publishes Speech Recognition Up- 
date, a newsletter on the speech-recognition in- 
dustry. You can reach him on BIX c/o "editors" or 
on the Internet at 72162.3175@compuserve.com. 


Mathematica | 


POWERFUL CALCULATION. 
EFFECTIVE COMMUNICATION. 


Add introductions, explanations, 
and conclusions to your compu- 
lations just as you would with a 
word processor. 


Cut, paste, or edit your calculations 
er formulas at any time and your 
answers, plots, and graphics will be 
re-calculated or re-graphed right in 
the notebook. 


Solve problems with custom solu- 
tions that you create using Mathe- 
matica’s high-level programming 
language. 


You've done the work, now it's time 
to let everyone know. Colleagues, 
your manager, the department head, 
your own students—they all need to 
understand what you've put together. 


Mathematica already brings 
today’s most powerful tech- 

nical computing system to 

your desktop. But beyond 

that, the Mathematica note- 

book enables you to com- 

municate quickly and clear- 

ly, either electronically or 

on paper. As you work 

in Mathematica you auto- 

matically create your own notebook— 
an electronic Mathematica document. 


The Mathematica Notebook 


for Microsoft Windows 
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Live computations, plots, animated 
graphics, and text that you assemble 
in this notebook are then easily orga- 
nized in an outline format for an im- 
pressive technical report, a personal 
record of your work, class courseware, 
or even book publish- 
ing. When your work 
is done, simply print it 
out, send it over the net- 
Work, or present your note- 
book directly from your 

computer. 


Print your report directly from your 

electronic notebook, controlling font 
styles, font sizes, and line spacing as 
you wish. 


Find Action gate ek l | for X Windows— Now Available 
Normal Modes of a Clamped Thin Circulur Piste 


You can exchange your notebooks with 
co-workers even if they use another type 
of computer, because Mathematica note- 
books are compatible across multiple 
platforms. 


Use notebook cells to organize your 
document into sections. You cant col- 
lapse and re-open cells to control what 
sections you want to see on the screen 
as you work. 


Create full-color 3D graphics and 
animation from functions and lists 
of data. You can easily import 
graphic into your notebook or export 
Mathematica graphics in PostScript 
and other standard graphics formats. 


Use Mathematica to get work done 

faster and Mathematica notebooks to 

make a professional impression with 

your results. Nothing could communi- 

cate your ideas more convincingly. 
For the latest information, call: 


1-800-441-MATH 


Wolfram Research 


Wolfram Research, Inc. 

«1-217-398-0700; fax: «1-217-398-0747; email: info мт) com 

For European inquires: 

Wolfram Research Europe Ltd. 

+4440993-883400, fax: +44-40[993-883800, emal: nfo-euro@wri.com 


©1950 Wolfram Feneerch, Үк Matwnmatica s a registered trademark of Voliam Research inc. Marhemgora и not assocurted «tn Mathematica ine , Mathemaeticn Poker авас, Inc. or Met Tech, Inc, АЙ other product rames rartiona mea tracermaris of thee producers 
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Writing and publishing. 


zum. e , Frame Technology presents the best way to write and publish demanding busi- 


бү | ness and technical documents: Introducing new FrameMaker” 4. © FrameMaker 4 
j ^ A | dramatically increases your productivity because it automates much of the pub- 
= - eMake A lishing process. Which makes it faster and easier to produce everything from 


та 


simple business reports to complex multichapter manuals.& Only one program 
handles it all, FrameMaker 4, Which means you don't have to switch back and 
forth between word processing, graphics, and page layout programs, and you 
won't lose any of your data or formatting. © FrameMaker 4 is loaded with over 


©1993 Frame Technology Corporation. All rights reserved. Internationat customers please cali (408) 433-3311. Frame, FrameMaker, FrameViewer, Frame Technology, 
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text and graphics, dashed and 
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KER Software Roundup 


Personal Databases 


For many applications, an inexpensive Windows database will get the 
job done more easily than traditional solutions 


MATT TRASK AND DON SORENSEN 
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ersonal databases form one of 

the hottest product categories on 

the market today. The term per- 
sonal does not denote recipe files or other 
home uses; it simply means that the prod- 
ucts in this category usually reside on a 
local hard disk and track information that 
is not used corporatewide. 

Databases can be intimidating things: 
They're big, complex, expensive, and pro- 
grammable. Complex databases can hold 
megabytes of the most mission-critical 
data іл an organization; such an organiza- БМ x . ur 
tion needs to have a database administra- | Thitgworks’ Data Manager” 7. " 
tor to keep track of it all. When something PPFP | | 
goes wrong, you call the database admin- 
istrator to straighten it out. 

Personal databases can take some of the 
burden off the database administrator and 
return control of the data to a department or 
workgroup. Personal databases work well 
for an individual who must track informa- 
tion that the entire organization does not 
need to access regularly, or for a depart- 
ment or workgroup that needs to access 
interdepartmental data and doesn't require 
a customized application. 

For the purposes of this review, we de- 
fine a personal database as one that is use- 
ful for a workgroup, department, or small 
business; has no programming language 
(macros are permitted); and carries a re- 
tail price of under $400. All the databases 
we reviewed run under Windows 3.1. 
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What to Look For 

So you think you've got an application 
that's suitable for a personal database. You Ware's ButtonFile’ A) 
want to get a package that’s easy to use, organizes data ; аз cards in a, 


Company Gean тз pO - | 
ча Г" 


, ы Kepresbu[ —— — 3 . 
but you don t want to sacrifice any ofthe | card file aT ч 
features you'll need. Once you've deter- —— “1; М б; 


mined the application, you need to ask tracking p 78 1 
a 3 a [ °` ا اوا‎ 2м. لرا‎ aa 
some questions about the database you’re x "TE = 
considering. qa -— 
Is the package relational? Arguments | ^ « - غا‎ 
persist over what constitutes a true rela- яд Vig Set and ^, 


tional database. In general terms, a rela- | € и 
tional database can join two or more data- E ERN û variely.éf ways. 
base tables using a common field. For | You can also the data 


example, a personnel file could contain | graphically with the built-in | 
ZIP codes for each record, and a different | 8а 1 ) | Шы 
file could hold the city and state informa- oO 


124 BYTE OCTOBER 1993 


tion for each ZIP code. When city and state 
information is required, the database could 
perform a join of the two tables using the 
ZIP code field as a key. Relational capa- 
bilities are particularly useful when you 
need to reuse your database in many dif- 
ferent ways—teentering the data multiple 
times requires much more disk space than 
is otherwise necessary. 

Does the personal database you're con- 
sidering provide ready-to-use templates 
for forms and reports? Such templates 
make it easier to set up a database and to 
produce good-looking reports. The tem- 
plate should be easy to modify to match 
your particular requirements. 

Is mail merge available to combine 
names and addresses with letters? Some- 
times a database exports names and ad- 
dresses to a word processor for this pur- 
pose. Can labels be formatted and printed? 
These features eliminate the need for re- 
entering data for mailing and shipping ap- 
plications. Is auto-dial available? For ap- 
plications requiring a lot of phone activity, 
automatic dialing can add up to a mean- 
ingful savings of time and energy. 

How well does the database work over 
a network? When multiple users access 
the same database, data integrity becomes 
an important issue. If two people change 
the same field at the same time, integrity is 
lost. Features such as read-only fields and 
record locking prevent such problems and 
guarantee the integrity of the database. 
Апа you may need password and encryp- 
tion features if you're tracking sensitive 
information, such as your personal stock 
portfolio or employee salary records. 


Group Overview 

All the personal databases reviewed here 
have much in common—database pro- 
grams are all expected to do certain things. 
For example, every package can apply fil- 
ters, sort entries, and search for a match 
to a supplied argument. And all of them 
can import and export data to and from 
common file formats (see the table “Рег- 
sonal Database Features"). 

All are also easy to use. They share a 
common form-building orientation, which 
focuses on letting you quickly build forms 
for data entry or browsing. 

You'll find that most of what differen- 
tiates these packages is around the pe- 
riphery: a card stack metaphor, unusual 
data types, or bar code support. 

As a result, our individual reviews will 
concentrate only on the aspects of each 
database that make it stand out from the 
rest of the pack. 


AceFile 2.0 
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AceFile features two views 
in addition to the typical 
list and form views. The 
View Set consists of one 
or more views from one or 
more databases that have 
been saved together. For instance, you 
could use a View Set of an appointment 
schedule, a phone book, and a to-do list 
as a PIM (personal information manager). 
If your monitor has a large enough screen, 
you can simultaneously open up to 20 
views from up to 10 databases with up to 
10 index files each. 

A Crosstab View is a matrix displaying 
the relationship between two fields. The 
relationship may consist of summarized 
data or calculated minimized, maximized, 
or averaged values portraying trends or 
patterns in the data. You can display or 
print Crosstab information in 16 styles of 
graphs, including variations on column, 
area, bar, line, and pie graphs (many in 
either two or three dimensions). 

AceFile, like all these personal data- 
bases, reads .DBF files directly, and .DBF 
files are AceFile's native format. Howev- 
er, you can't create a form to connect fields 
from several databases. 

You can record repetitive sequences of 
keystrokes and mouse movements as 
macros and play the sequences back at any 
time. The main toolbar has icons for 
recording, stopping, and playing macros. 
Macros can simulate virtually any repeti- 
tive task. 

AceFile provides a large number of op- 
erators and functions that you сап use, 
along with wild-card characters, in ex- 
pressions. Expressions combine one or 
more fields in a formula for defining index 
keys and filters. Add a number of provid- 
ed field macros (not to be confused with 
the recorded macros described above), and 
you have all the tools you need to format 
displays and reports. 

This feature, along with mail merge, la- 
bel printing, the auto-dialer, and DDE sup- 
port, make AceFile a fairly comprehen- 
sive package. Its $199 price puts it in direct 
competition with less fully featured sys- 
tems such as Data Manager and Prima- 
Base. We do wish AceFile used the stan- 
dard Open dialog box from Microsoft's 
Common Dialog library, however. If data- 
bases are maintained in different directo- 
ries, it'S sometimes difficult to reach the 
database desired. Use of the standard Open 
dialog box would have made this task 
much easier. 


` Approach 2.0 for Windows 


Approach's support for 
OLE permits a database to 
contain not only graphics 
but also documents, charts, 
pictures, sound, and ani- 
mated videos. A special 
PicturePlus field contains these multime- 
dia elements. 

Networks are supported with file and 
record locking, password protection, and 
read-only fields. Record locking can be 
full or optimistic (which is the default set- 
ting) when dealing with either Paradox or 
dBase databases. Full record locking pre- 
vents all other users from updating a record 
for as long as the record is “ош” for mod- 
ification. Optimistic record locking allows 
two users to modify the same record si- 
multaneously, locking the record when 
one person writes it back to the network 
and giving the other person an error mes- 
sage with an override option. 

Using the many provided operators and 
functions, you can write formulas to ana- 
lyze fields and display the results in a cal- 
culated field. These calculations can sum- 
marize data in a group of records, an entire 
database, or several databases. We partic- 
ularly liked the “soundslike” function: 
When you're unsure of a word's correct 
spelling, you can search for the record pho- 
netically. 

The package supports mail merge, la- 
bel printing, and macros. Buttons on a 
form or a report can launch user-defined 
macros. One small complaint: We found 
the tiny font used on the status bar nearly 
unreadable, even at 640- by 480-pixel res- 
olution, and the font is not configurable. 


| ButtonFile 1.0 | 


= Baas. This package is the defin- 
E шшш itive easy-to-use informa- 
tion manager. ButtonFile's 
En database is called a Deck; 

` buttorFile а record is called a Card; 
E T and a field is known as 

a Data Box. For a work 

space, ButtonFile uses the Microsoft MDI 
(Multiple Document Interface). Cards are 
displayed in a traditional list view, or in a 
continuous loop like a Rolodex. Just below 
the menu bar is an optional Index Button 
row (consisting of А through Z and 0 
through 9). Clicking on an Index Button 
quickly positions you at the point in the 
Deck where the index starts with that char- 
acter. А ButtonFile Deck is compatible 
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PERSONAL DATABASE FEATURES 
Personal databases are very affordable and surprisingly powerful. These databases support a wide range of file formats and networks. 
(@ = yes; O = no.) 


ACEFILE 2.0 APPROACH 2.0 FOR WINDOWS BUTTONFILE 1.0 DATAEASE EXPRESS FOR WINDOWS 1.1 

Company Ace Software Approach Software ButtonWare DataEase International 
Price $199 i $399 .- вв BOOS o t 
Minimum requirements 

Processor 286 or higher 286 or higher 286 or higher 286 or higher 
Memory $2MB. ER 2 MB or higher 1 MB or higher 2 MB or higher 
Hard disk 3 MB 2 MB 2 MB 6 MB or higher 
Mouse/pointing device :. Reqüired Required Optional Required 
Maximums 

Records per file 1 billion 1 to 2 billion* Limited by disk space 2 billion 

Flelds per record S254 `° 255 i 40. E 255 
Characters or notes per field 5120 4, 294, 967, ‚295 8192 4000 

Indexes perdatabase * Wo ws БЕКЕТКЕ НАКЕ eee Unlimited 

Files open at once 60 30 to 60° Limited by memory 100 

Database features 

Operators © e Q 2 

Relational ө - OE ‘eo. z 
Password protection O a @ e 

Encryption ~ е О e © 

Read-only fields e 9 op & 

Automatic record locking o "Ф Brawo version гы, e 

DDE support © O = e 

OLE support ` Q :® EE Nu ub ® 

Mail-merge letters e e Export to word processor e 

Е = A Avery predefined, Avery predefined, custom в e 

Tempiatas сэтте e 9 è 9 

Auto-dial phone 8 e e = 

Functions e ө E * 

Create new macros 9 -Ф жү o 

Report дебе анал ө ө е - 

Graphis LJ 8 С Lie: 

Store pictures/graphics * о С) e 

Store sound - G i. O EIE 

Other databases supported 

DB2 О > O Optional 
dBase IILRIuSimpofexpo © IitpPorl/export File access via ODBC 
DRDA Access О O О e 

EDA/SQL Access - © С) € 

FoxPro $ @ С) О 

Microsoft SQL е в Ф Optional 
ODBC Access Q © - е 

OS/2 Database Manager Ф O b Optional 
Oracle SQL @ © (versions 6.0 and 7.0) LJ Optional 
Paradox .- О e — е File access via ODBC ·. 
Rapid (2 C = С 

AS/400 gx L - ‘Optional 
Sybase O ) <) Optional 

ASCII text files e Import/export import/export © 

Lotus 1-2-3 Import/export Import/export O e 
‘Microsoft Excel Importexport isie pÉ а е 

Symphony Import/export Import/export J e 

Image formats 

BMP e © О e 

сам: ; He o 2 LJ 

DIB J C) O 

DAW. : a d 7се; 

EPS © D e 

GIF EI Ф ^" . 

P GT O E Lt = 

PIC С) » з О 
VIE e. e - 4 

WMF O 9 С e 

Networks supported 

3Com 3+Open E ч O є 

Banyan Vines e e Cy e 

IBM PC LAN Program e o í e 

LANtastic е © е . 

Microsoft LAN Manager e @ - Ф 

Novell NetWare o ө ) е 

Novell NetWare Lite е . е e 


*Lower limit = dBase/FoxPro; upper limit = Paradox. 
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DATA MANAGER FOR WINDOWS 


Timeworks 


‚ $59: 


286 ог higher 


2MB ” 
3.5 MB 
Required 


50 million 
Unlimited 
30,000 
200 

100 
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=xport to word processor 
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port/export 


FILEMAKER PRO 2.1 FOR WINDOWS SPCS PRIMABASE 3.1 


Claris Corp. Scandinavian PC Systems 
$129 паа Baar 
286 or higher _ . 2860rhigher — 

3 MB or higher °? YAEMBotrhiglier > 
4MB 2MB _ 

Required for design seth. Optional c si 
Limited by disk space 300 million _ 

Limited by disk space 32,000+ — 

All fields indexed : -~ 115 (fiv levels deep) 
16 100 

е = а е = 

Vis SeiipiMekerlodlups © 9 

С $ 

39 * 

e J 

a $ 


mm mo vom Write 
or internal report generator 


a (export to word processor) 


Avery predefined, custom ‘Export to word processor via 
' = = m report generator - ERN 
е € (upon registration) 

р | | E i zi | —— E 
Sttipts; fiot macros. Ху rana 
* ® 

OF ga 

* С) 

^ 

O „= E lw 

Meet Vexpor t 

import/export DBF 3 
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Reviews 


with the Windows Cardfile. 

ButtonFile provides many templates for 
Decks. You can use a template as is, design 
your own Deck based on a template, or 
design your own template from scratch. 
You can assign password protection and 
encryption on a per-Deck basis, print la- 
bels, and use the phone dialer to not only 
dial the phone but also maintain a log of 
outgoing calls. 

Although mail merge cannot be per- 
formed directly from within ButtonFile, 
you can export data needed for that pur- 
pose to an external word processor. 


DataEase Express for Windows L1 | 


DataEase uses OLE to in- 
clude all the usual multi- 
m media objects in a data- 
base. Support for DDE 
makes it possible for two 
active programs to inter- 
act and not only share data 
but also affect each other's data. When 
you change data in a database field, a DDE 
link can then update related fields in an 
active spreadsheet such as Excel. An Excel 
graph based on that data and embedded in 
the original database file is also refreshed 
for display in a report. 

DataEase enhances searches with wild 
cards and Soundex references in the search 
criteria. Soundex performs a search on the 
consonant content of the search key, ig- 
noring all vowels. For example, entering an 
argument of “bt” would find such words 
as bat, beat, boat, and but. 

DataEase Query Language is defined 
with a large list of operators, functions, 
and symbols. In addition to those provid- 
ed, C programmers can create CDFs (Cus- 
tom-Defined Functions) and install them in 
a DLL file. The DLL is then linked to Da- 
taEase. 


Data Manager for Windows 


Data Manager's support 
for DDE permits real-time 
transfers of database in- 
formation with other ac- 
tive programs. Ап exam- 
ple of this is a Microsoft 
Word macro that searches a Data Manag- 
er database and reads data for use in a doc- 
ument or report. Additionally, you can add 
bit-mapped graphics from the Windows 
Clipboard to image fields in the database. 

Data Manager supports password pro- 
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[ШТ Software Roundup 


tection and encryption at the field level. 
With encryption applied, the field displays 
an asterisk in place of each character en- 
tered. You can also make a field invisible 
if you don't want to display its contents. 

There were two things we didn't like 
about this product. One is that the over- 
size icons on the menu bar left less room 
on the screen and required frequent use of 
the vertical scroll bars to access the entire 
database form. We also disliked the mes- 
sage that appears every time you tell Data 
Manager that you wish to exit. The mes- 
sage tells you how long the program has 
been active and asks if you really want to 
exit. After a while, this becomes irritat- 
ing. Worse, if you have an unsaved mod- 
ified database loaded and answer “yes” to 
this question, you lose all your changes. 
We'd much prefer to receive a warning 
that the modified database had not been 
saved and otherwise be able to exit with no 
questions asked. 


FileMaker Pro 2.1 for Windows 


a FileMaker Pro has two 
features that are unique 
among this group of prod- 
ucts: a spelling checker 
and cross-platform file 
sharing. The program’s 
spelling checker can check a selected word 
or passage, all the text in the current record 
or a set of records, or field names on the 
current layout. When it finds a question- 
able spelling, it provides a list of possible 
replacements. You can replace the word 
with a selection from the list, add the word 
to the dictionary, skip the word without 
adding it to the dictionary, or cancel. 

While this feature may be very desir- 
able if you’re a particularly bad speller, 
the installation routine should give you 
the option of refusing to load it. With hard 
disks already littered with the huge spelling 
checkers included with word processors 
and other programs, the last thing many 
people need is another spelling checker. 

Cross-platform file sharing can take 
place between FileMaker Pro for Windows 
and its Mac version running on a Mac on 
the same network. For network security, 
password protection is available, and fields 
within records can be defined as read-only 
or hidden. 

FileMaker Pro understands an unusu- 
ally large list of file formats, making it 
possible to import and export files with 
Microsoft Word and Excel, BASIC pro- 
grams, VisiCalc, Lotus 1-2-3, dBase Ш 


FileMaker Pro 
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and IV, and many other programs accept- 
ing tab- or comma-delimited text files. 
This makes it possible to perform a mail 
merge by exporting necessary fields from 
your database to a word processor. 

The package’s ScriptMaker feature en- 
ables you to write scripts that perform a 
series of actions. Scnpts can execute sub- 
scripts (which are like subroutines) or ex- 
ternal scripts (from other database files). 

Although OLE is not directly supported, 
similar functionality permits graphics, pic- 
tures, or sounds to be stored in a picture/ 
sound field. You can use the bundled form 
templates as is or modify them to suit your 
own requirements. 


SPCS PrimaBase 3.1 


SPCS PrimaBase supports 
seven bar code standards: 
the full ASCII Code 39, 
the numeric Interleaved 
2/5, three U.S. standards 
(UPC/A, UPC/E, and U.S. 
Postnet), and two Euro- 
pean standards (EAN/13 апа EAN/8). You 


A Personal Preference 

These database packages have many in- 
teresting features, ranging from bar code 
support to custom-defined functions to an 
integrated spelling checker. If you have 
specific requirements, your choices may 
be limited. For a rich feature set and both 
DDE and OLE support, the only choice is 
DataEase. FileMaker Pro is the way to go 
if you require a spelling checker or Mac 
file sharing. And SPCS PrimaBase is the 
only database package in the group with 
bar code support. 

If ease of use is important to you, But- 
tonFile is a good choice. Predefined tem- 
plates make it ideal for tracking and cross- 
referencing simple lists such as business 
contacts or small] inventories. For the best 
mix of features and ease of use, we like 
FileMaker Pro. Ш 


Matt Trask is president of Communica, Inc., a 
Cape Cod-based consulting firm that special- 
izes in system software for PCs. Don Sorensen 
is a Senior software engineer at Communica and 
has done independent database contract pro- 
gramming for over 10 years. You can contact 
them on BIX as “matt.trask” and c/o “editors,” 
respectively, 


can print bar codes, and if your 
hardware includes a bar code read- 
er, you can use bar codes as input 
to search for records in a database. 
You can use the instant-search 
feature at any time in either form 
or list mode. You just type in a 
character, and the current record 
pointer goes to the record whose 
key begins with that letter. Enter a 
second character, and the pointer 
again moves to the key beginning 
with the two typed characters, and 
so on. This feature gives you fast 
access to a desired record. 
Network support includes pass- 
words with various levels of pro- 
tection. You can set access rights 
to read/write or read-only, and you 
can determine whether a user can 
authorize exclusive access or mod- 
ify forms and reports. PrimaBase 
can also encrypt files. 
PrimaBase's mail-merge sup- 
port is unique—other database 
managers have simple word pro- 
cessors or export formatted data 
for use by other programs. Prima- 
Base can perform merges with let- 
ters created by Windows Write or 
within PrimaBase's report gener- 
ator. Expressions are supported 
for calculated fields with provided 
operators and functions. 


Company Information 


Ace Software Corp. 
(AceFile 2.0) 

1740 Technology Dr., 
Suite 680 

San Jose, CA 95110 

(408) 451-0100 

fax: (408) 437-1018 


Circle 1060 on Inquiry Card. 


Approach Software 
Corp. 

(a subsidiary of Lotus 
Development Corp.) 
(Approach 2.0 for 
Windows) 

311 Penobscott Dr. 
Redwood City, CA 94063 
(415) 306-7890 

fax: (415) 368-5182 


Circle 1061 on Inquiry Card. 


ButtonWare, Inc. 
(ButtonFite 1,0) 

P.O. Box 96058 
Bellevue, WA 98009 
(206) 454-0479 

fax: (206) 454-1838 


Circle 1062 on Inquiry Card. 


Claris Corp. 
(FileMaker Pro 2.1 for 
Windows) 

5201 Patrick Henry Dr. 
Р.О. Box 58168 

Santa Clara, CA 95052 
(408) 987-7000 


Circle 1063 on Inquiry Card. 


DataEase International, 
Inc. 

(DataEase Express for 
Windows 1.1) 

7 Cambridge Dr. 
Trumbull, CT 06611 

(203) 374-8000 

fax: (203) 365-2317 
Circle 1064 on Inquiry Card. 


Scandinavian PC 
Systems, Inc. 

(SPCS PrimaBase 3.1) 
P.O. Box 3156 

Baton Rouge, LA 70821 
(800) 487-7727 

(504) 338-9580 

fax: (504) 338-9670 
Circle 1065 on inquiry Card. 


Timeworks, Inc. 

(Data Manager for 
Windows) 

625 Academy Dr. 
Northbrook, IL 60062 
(708) 559-1300 

fax: (708) 559-1399 
Circle 1066 on Inquiry Card. 
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SQL database engine for Windows applications. The package includes =. > ODBC Level 2 support 
everything required to begin using WATCOM SQL immediately from many popular | | > Built-in declarative referential 
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows and entity integrity 

clipboard. Everything necessary for application development in C/C + (using compilers from > Visual Basic Interface 

WATCOM, Microsoft or POEM 1$ aie included. > Bi-directional, scrollable, updatable cursors 
Installation in Under 10 Minutes ть. y installation and setup reduce учее pen 

the time and expense triiltonally required by inte meres d Further, WATCOM SQL lets » үс уы EM checkpoint log 


you achieve high performance results right out of the package withqut the need for performance 


Purto | and forward transaction log 
setup an siis y ست‎ «= "= | > Multiple simultaneous application connections 
PE - i J 1 lile "HE eli | | f 1 la aj | 1 1 WATCOM 50125 cost-based query optimizer > Symmetric multi-threading of concurrent requests 


> Import data from popular file formats including DBF 


and efficient deta reese combine to deliver high performance. Transaction processing and x 
* Automatic use of expanded and extended memory to 


declarative referential integrity protect the consistency of your data. The client/server architecture 


ту 


гейисе$ network traffic, jm in increased —— » your multi-user applications. . improve performance | | 
nae ы d "ON | > Static and dynamic embedded SQL interface for use with 
scalable S L TOI NOW alll | the Future watcom SQL applications WATCOM's 16 and 32-bit C/C++ compilers, and other 
can » bere to run without chan ge in environments ranging from standalone PCs to large multi- popular C/C++ compilers 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 
PC’s to deliver high performance for large networks with му clients. Also available 
Ihe Best Value in SOL Database Enail WATCOM” sq. Developer's Edition for DOS 


9 Se Engines watcom™ SQL | 
for Windows has a suggested retail price "m $795* but fora limited time you can get it at the Complete Client/Server Development Tools Package for 
introductory price of only $395*. Even better, as a registered user of WATCOM SQL you'll be able DOS including Standalone Single-user SQL Database 


to get a copy of the 6-user Network Server Edition for "s vit ч ggested retail price: $795*). Engine. Enables development and deployment of single-user 
aualty.Free Вим; — di standalone applications, and development of applications for 
yc ity-Free Runtime for only ^ ` Asa registered user you can get use with the WATCOM SQL Network Server Edition. 


royalty- free runtime support forj om $99*, enabling you to distribute our standalone single-user 7 - 
runtime SQL database engine with your applications royalty-free. WATCOM SQL Network Server Edition 
High-performance Multi-user SQL Database Server 


RP for PC LANs. Supports multiple concurrent DOS or 
WATz- Er EE 1-800-265-4555 Windows clients in a network environment. 
The Leader in Development Tools 


à 1 $ | 
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WATCOM, 415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2. Telephone: (519) 886-3700, Fax: (519) 747-4971. ‘Prices do not include freight and taxes whare applicable. Authorized dealers may sell for less. 
WATCOM, and the Lightning Device are trademarks of WATCOM International Corporation, Other trademarks are the properties of their respective owners. Copyright 1993 WATCOM International Corporation. 


Circle 160 on Inquiry Card. 


There's just one choice: Insist upon a 
printer with genuine Adobe" PostScript” 
software inside. It's the industry stan- 
dard—the only way to guarantee that 
your printer will work with virtually 
every software application and hardware 
environment today and tomorrow. 
With Adobe PostScript, youre assured 
the highest quality output whether 
youre printing from DOS, Windows”, 
OS/2®, Macintosh? or UNIX®, from a 
PC or a mainframe. And since almost 


every major printer manufacturer offers 


THE MOST IMPORTANT CHOICE YOU'LL МАКЕ 
WHEN CHOOSING A PRINTER, ISN'T JUST THE PRINTER. 


Adobe PostScript printers, it's easy to 
choose the brand of printer that's 
right for your company. Remember, the 
best choice is the clear choice. Make 
sure your next printer has genuine 
Adobe PostScript. Accept no substitutes. 
For a free guide on how to 
choose a printer, call 1-800-962-3623, 
Dept. K, Ext. 0106. 


Outside the U.S.A. and Canada call your local distributor or 408-986-6555. Adobe, the Adobe logo, PostScript and the PostScript logo are trademarks of Adobe Systems 

Incorporated which may be registered in certain jurisdictions. Windows is a trademark of Microsoft Corporation. OS/2 is n registered trademark of International Business 

Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. UNIX is a registered trademark of UNIX System Laboratories. 
©1993 Adobe Systems Incorporated. All rights reserved. 
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Create high-powered queries, reports 
and graphs with the click of a mouse! 


PowerViewer™ lets you access virtually any database to create 


sophisticated, multi-table reports with integrated business 
POWEPVIGWER азоне 
е ——— ata in just about any style 


m instantly — without program- 
| ming. And the exclusive 

| Connect Profiles enable you 

| to move between two ог more 
databases with just a 


is there if you have any questions. 


| Introducing two new 
н power hitters that 
cover all the bases. 


QuickStyles let you format your 


Create your own sophisticated 
database applications in minutes! 


If you want even more power, PowerMaker™ gives you every- 
thing you get in PowerViewer plus the ability to create cus- 
tom multi-table applications 

against multiple databases Power M akter 
easily and graphically. You 
can connect to all supported 
databases, but you also get a 
powerful built-in relational 
database, WATCOM SQL. And 
once you've built your mas- | 
terpiece Windows applica- El | E 18: Dy - y. 
tions, you ean distribute them with 
absolutely no user runtime fees. 


TAKE ADVANTAGE OF THESE SPECIAL INTRODUCTORY PRICES NOW! 
CALL YOUR CORPORATE RESELLER, STOP BY COMPUSA OR PHONE POWERSOFT DIRECT. 


From the makers of 


ep Builder 


intoworld 


product of the Year 1992 


CALL 1-800-273-2841 TODAY. 


Powersoit. 


A new kind of power for a new kind of computing 


758 


POWERSOFT 
ENTERPRISE, 
SERIES: 


Powersoft Corporation, 70 Blanchard Road, Burlington, MA 01803 
Prices listed do not include sales tax, shipping and handling. All trademarks and registered trademarks are property of their respective owners, 
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ШЙ Application 
Aerobat vs. Common Ground 


Adobe Systems and No Hands Software offer two different ways to 
distribute electronic documents 


STANFORD DIEHL 


onsider it a pothole in the 
digital highway. Amid 
the promise of electronic- 


information delivery, we still don't 
have a reliable and efficient medium 
for communicating via formatted 
electronic documents. 

We could continue to send un- 
formatted ASCII text back and 
forth, but the style and layout of a 
document offers more than just a 
distinctive look. A document's de- 
sign helps a reader better understand 
the information. But unless the document's 
recipient shares the same platform, the 
same applications, and the identical fonts 
as the document's creator, a meticulously 
designed report can fall apart, dropping 
its page formatting and, more important, 
some of its information content. In some 
cases, the recipient may not be able to ac- 
cess the document at all. 

Enter Adobe's Acrobat and No Hands 
Software's Common Ground, two com- 
peting technologies for creating cross-plat- 
form, application-independent documents. 
Both technologies are compelling and 
workable. Each has clear advantages and 
disadvantages. Both show the potential 
power of a cross-platform document for- 
mat. Апа both need some work. 

Applications for document distribution 
are vast. With portable documents, corpo- 
rations can electronically distribute tele- 
phone lists, manuals, or company news- 
letters throughout the organization. 


The PostScript Solution 

To provide a format for electronic-docu- 
ment distribution, a technology must retain 
the layout, the graphics, and the distinctive 
look of the original document. The digital 
document must be compatible with a wide 
range of output devices and, ideally, avail- 
able to the widest possible audience. Ac- 
robat and Common Ground take different 
approaches to this same end. 

Adobe Systems has leveraged its expe- 
rience on two fronts, PostScript and fonts, 
to devise a portable-document strategy. 
As the creator of PostScript and an indus- 
try leader in font technology, Adobe has 


Video Machine: 
True Desktop Video for Windows 


FAS! Euxirorux puit è video production stud in your PC Proles~ 
sional tools support editing, audio mining. АШАГЫ, ered digilai affects 


4 Acrobat delivers a strong set of 
navigation features. Double-clicking on the 
thumbnails sends you to the selected page, or 
you can po to à specific page number. The 
controls on the tool ribbon let you step 
through a document, or you can go directly to 
the first or last page. 
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> Common Ground's tools аге 
available from a floating palette. 
The information box lets you know 
which fonts were used in the original 
document. 


impressive credentials in both 
areas. 

Acrobat is actually a family 
of products, three of which are 


($195) creates electronic docu- 

ments through the printer-driver mecha- 
nism on a Mac or on a Windows-based PC. 
You can then view the document, search it 
for individual words, print it, or embellish 
it with annotations and hypertext links. 
Acrobat Reader sells in bundles of 50 ($50 
per user), 100 ($40 per user), or 500 ($35 
per user). Acrobat Reader lets you view, 
navigate, or print Acrobat documents, but 
you can't create them. Acrobat Distiller 
($695) takes raw EPS (Encapsulated Post- 
Script) files and converts them to portable 
documents. 

Acrobat's PDF (Portable Document 
Format) uses PostScript to describe the 
text, graphics, and images in a file. Be- 
cause it uses PostScript, a PDF file is de- 
vice- and resolution-independent, so it will 
reproduce at the highest resolution that 
your output device supports. You can view 
a page on a high-resolution display sys- 
tem at multiple magnification levels, and 
you can print to any device, from a 300-dpi 
laser printer to a Linotronic image setter. 
Adobe has published PDF as an open stan- 
dard, allowing developers to support the 
format in third-party applications. 

To reproduce a document's fonts, Ac- 
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Video Machine: 
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shipping. Acrobat Exchange frm == 


puis a video production siudio in your PC. Protes- 


Fonts in *vm.dp* 


robat comes bundled with ATM (Adobe 
Type Manager) and its font-substitution 
technology. If a font is missing from a doc- 
ument, ATM substitutes one of two mul- 
tiple-master fonts (serif or sans serif) to 
match the general style of the missing font. 
The substituted font will also duplicate the 
missing font's metrics. For basic fonts, 
this technology works well. The substi- 
tuted font retains the weight and width of 
the original font. However, the distinc- 
tiveness of ornate fonts is lost, because 
ATM substitutes only a basic serif or sans 
serif outline and cannot replicate the actu- 
al font design. But by retaining the metrics 
of fonts on the page, ATM ensures that all 
lines break properly and that the page lay- 
out is duplicated exactly, even when com- 
plex fonts are unavailable. 


Building DigitalPaper 

Common Ground from No Hands Soft- 
ware sells for $189.95 and creates docu- 
ments via the printer-driver mechanism 
on the Mac. A Windows version should 
be available by the time you read this. In- 
stead of PostScript, Common Ground uses 
a proprietary format called DigitalPaper 
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[TIPPS Acrobat vs. Common Ground 
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. abcdefghijkl -palatino 15 bold| eabcdefghijkl -palatino 15 bold! 


B abcdefghijklmnopqrst - goudy 13 


| @abcdefghijkimnopgst - ШШ] 15 


To retain the distinctive look of a page, a portable document technology must handle fonts that are not available on a recipient's system. Acrobat's 
font-substitution method retains the metrics of a font and thus retains proper page layout, but it often loses the decorative design of more ornate fonts 
such as Goudy. Соттоп Ground's proprietary technology precisely mimics the font's appearance (right). 


for creating and displaying its electronic 
documents. Embedded graphics are ren- 
dered by using the host-imaging system 
(QuickDraw on the Mac, and the Win- 
dows Graphical Device Interface, or GDI, 
when the Windows version ships) to build 
a scalable image. Using the host-imaging 
system saves memory overhead, because it 
does not require an additional imaging 
component. 

Acrobat Exchange requires 2 MB of ap- 
plication RAM on the Mac; Adobe rec- 
ommends 4 MB. Common Ground requires 
only 700 KB, but the company rec- 
ommends about 1.2 MB. 

Common Ground’s font descrip- ` 
tion is the proprietary part of Digital- 
Paper. The characters are not em- 
bedded outlines or bit maps (a 
common misunderstanding about  " 


Common Ground). To a first approx- `- 
imation, Common Ground sprays ~~ 
rectangles across the page and describes 
the contents of each rectangle in vector for- 
mat. The first time a unique character is 
encountered, it is described and stored. 
When the same character occurs again, 
only location information is stored, with a 
reference to the original description of the 
character, The vector information tells 
Common Ground how to rebuild characters 
at fixed resolutions (72 and 100 dpi for 
screen display, 200 dpi for faxing, and 300 
dpi for printing) with pixel-for-pixel fi- 
delity. Although No Hands Software plans 
to increase the available resolutions in fu- 
ture versions, Common Ground will al- 
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ways be less flexible than the resolution- 
independent technology of Acrobat. 

Perhaps Common Ground's greatest as- 
set (in addition to small memory require- 
ments) is its ability to attach a mini-viewer 
to an electronic document. With this run- 
time viewer attached, the recipient requires 
no additional software to view the docu- 
ment. The mini-viewer offers no searching 
and only basic navigation features, but it is 
freely distributable (up to 100 copies for 
each document). 

Acrobat's lack of a run-time viewer 
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could be a serious pitfall. If you want to es- 
tablish a universal format for document 
transfer, you shouldn’t expect everyone to 
buy a $50 reader program. On the other 
hand, Adobe may be more effective in es- 
tablishing a standard than No Hands Soft- 
ware because of its preeminent presence in 
the market. If Adobe can attract licensees 
in the same way it did for ATM——in effect, 
letting vendors evangelize the product by 
shipping an Acrobat reader with shrink- 
wrapped software——or if it really gets ag- 
gressive and ships an Acrobat viewer with 
ATM, the company could establish Acro- 
bat by brute marketing strength. 


Common Ground (left) and Acrobat Exchange (middle) create electronic documents by 
servicing print calls from the application. Using this method, both technologies process the low- 
resolution preview image of an embedded EPS graphic. Acrobat Distiller converts EPS files directly, 
resulting in much higher-quality output (right). 
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The Feature Set 

When it comes to current features, a gen- 
eral theme comes clear: If you could some- 
how combine the functionality of Acro- 
bat and Common Ground into a single 
application, you would end up with a well- 
rounded solution. 

Common Ground includes security fea- 
tures (e.g., password protection for a doc- 
ument) that Acrobat should have. In ad- 
dition, Common Ground lets you search 
for phrases, expanding on Acrobat's lim- 
it of single-word searches. However, Com- 
mon Ground lacks Acrobat's hy- 
Ere linking, which lets you link 
to a specific view or magnification 
| devel. It also lacks any annotation 
у pue while Acrobat lets you an- 

notate a document with "sticky" 
‚ notes. All told, Acrobat's interface is ` 
< more fully featured. 

The two products support thumb- 
nail views of a document. Acrobat places 
the thumbnails to the left of the current 
page view, so you can conveniently turn to 
a specific page by double-clicking on the 
thumbnail. You can create bookmarks in 
an Acrobat document to quickly build a 
table of contents or an index of a docu- 
ment. Common Ground does not support a 
bookmarking facility. Acrobat supports 
magnification levels of from 12 percent 
to 800 percent in ] percent increments; 
Common Ground’s magnification levels 
are preset to 25 percent, 50 percent, 100 
percent, 200 percent, and 400 percent. 

Common Ground uses an l-beam for 
text selection, the standard method for se- 
lecting text in a graphical document, and 
captures graphics in bit-map or PICT for- 
mat. With Acrobat, you draw a rectangle 
around text to select it. This method is a bit 
more cumbersome, and you can select only 
complete lines, not selected phrases with- 
in a line. In addition, you can't cut and 
paste graphics with Acrobat. 


Testing the Technologies 

To test out these two technologies, I gen- 
erated an assortment of documents with a 
wide range of Mac software (e.g., Adobe П- 


Too Slow, 
tunate ly, 


[UTC Acrobat vs. Common Ground 


ESE SERTE 
"EIN 


again, Common Ground's approach is less 
flexible than Acrobat s. 


Ma Dama Performance 


aiie ә т жуй ae 


iy 
WT 


Print Document Worse) 


а Соттоп Ground 


E , = Гак Р, ai^ "EIE 1 
r 1 Ty ior ШАФ 
» - a Acrobat Ba. 
"NE | Е JUR TE y 


Common Ground consistently outperformed Acrobat on the Macintosh. Acrobat's on-the-fly file 
compression slows performance but results in significantly smaller electronic documents. 


lustrator, Adobe Photoshop, Aldus Page- 
Maker, Claris FileMaker Pro, Claris Mac- 
Write, Informix Software Wingz, Microsoft 
Excel, Microsoft Word, and QuarkXPress). 
I transported the Acrobat files back and 
forth between a Mac and a PC running 
Windows. 

On Windows, I tested Acrobat with 
PageMaker 4.2 and 5.0, Word for Win- 
dows, WordPerfect for Windows, Lotus 
1-2-3 release 4, Excel, Photoshop, Picture 
Publisher, and CorelDraw. I used a sys- 
tem with a minimum configuration (a 16- 
MHz Mac SE/30 with 5 MB of RAM or a 
25-MHz Dell 4865Х with 4 MB of RAM), 
as well as a higher-end system (a 25-MHz 
Mac Quadra 800 with 8 MB of RAM or a 
66-MHz Gateway 2000 486DX2 with 16 
MB of RAM). 

I ended up with electronic documents 
incorporating elements from all this soft- 
ware, but not without running into quirks. 
I created some PostScript files under Win- 
dows that the Mac version of Acrobat Dis- 
tiller couldn't handle. An image embed- 
ded in a Word document displayed fine 
from the Mac version of Acrobat Exchange 
but didn't display on the Windows ver- 
sion. Adobe acknowledges some problems 
in its release notes, but a problem such as 
"canceling printing from PageMaker may 
cause a crash" is no less disconcerting just 
because it's documented. 

Both products have some basic limita- 
tions. On low-end machines, I could pro- 
cess only simple documents, and graph- 
ics performance was slow. In general, lack 
of available memory was a persistent prob- 
lem. And if your original document in- 
cludes hyphenated words, neither product 
will be able to find the hyphenated occur- 
rence of the word, an understandable lim- 
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itation but still a problematic one. 

As you might expect, the Acrobat tech- 
nology handles EPS files more efficiently 
than Common Ground does. Both prod- 
ucts create documents by accepting appli- 
cation calls to the printer driver, so the 
low-resolution preview image of the EPS 
file is processed. Acrobat Distiller con- 
verts EPS files directly, resulting in high- 
er-quality images. In fact, in its release 
notes for Acrobat, Adobe suggests using 
Acrobat Distiller if you run into problems 
with the PDF Writer. 

Common Ground was faster than Ас- 
robat at creating a portable document and 
printing it. The Acrobat files are smaller, 
though, thanks to various compression 
schemes, including LZW (Lempel-Ziv- 
Welch), RLE, CCITT Group 3 and 4, and 
JPEG. 


A Portable Format for the Future 

Clearly, the time has come for a cross-plat- 
form standard for electronic documents. 
Now that the Acrobat and Common Ground 
technologies are in place, we can expect 
that future software releases will improve 
the performance and address some of the 
shortcomings of the current offerings. 

If you're looking for today's best solu- 
tion for corporatewide document distribu- 
tion (e.g., memos, telephone lists, reports, 
and simple manuals), Common Ground is 
it. Your low-end machines will not be left 
out of the mix, and with the distributable 
viewer, you can send electronic documents 
off-site. It's a solution for simple corre- 
spondence and communication. Docu- 
ments with Iarge 24-bit images will be too 
big until DigitalPaper incorporates a good 
compression scheme. 

Adobe is going to have trouble migrat- 
ing Acrobat down to low-end systems. 
Based on PostScript and ATM font sub- 
stitution, the Acrobat technology will re- 
quire resources above and beyond the ca- 
pacity of today's low-end systems. You'll 
have to decide if the requirement of a 4- 
MB or, preferably, an 8-MB system is too 
high for your organization. 

I think the resource requirements will 
keep Acrobat from becoming a wide-spread 
standard in the short run. But as mainstream 
systems become more substantial, Adobe 
has what it takes to build a long-term stan- 
dard: a proven technology, strong partner- 
ships, an open standard, and a formidable 


Common Ground docu- 
ments are approximately 
the same size as the original 
file. For simple documents, 
this is sufficient, but when I 
put together a PageMaker 
document with multiple 24- 
bit images, file sizes be- 
came a significant factor. 
The Acrobat file was about 
4 MB in size, while the 
Common Ground file bal- 
looned to over 20 MB. You 
can control the size of a 
DigitalPaper file by reduc- 
ing the bit depth of your 
monitor to match the in- 
tended output. If you need 
only black-and-white out- 
put, you can set your mon- 
itor to | bit and decrease 
file sizes significantly. Once 


market presence. The com- 
About the Products pany has already announced 


technology partnerships to 
make future versions of Ac- 
robat compatible with pop- 
ular style sheets and style 
codes such as SGML (Stan- 
dard Generalized Markup 
Language). The current- 
proliferation of ATM also 
helps. In the long run, Ac- 
robat will be the standard to 
beat. Ш 


Acrobat Distiller 

Acrobat Exchange 

Acrobat Reader 

Unlimited users 

(volume discounts availabie for 
Exchange and Reader) 


Adobe Systems, Inc. 
1585 Charleston Rd. 

P.O. Box 7900 

Mountain View, CÀ 94039 


(800) 833-6687 

(415) 961-4400 

fax: (415) 961-3769 
Circle 980 on Inquiry Card. 


Common Ground $189.95 
No Hands Software 

1301 Shoreway Rd., Suite 220 
Belmont, CA 94002 

(BOO) 598-3821 

(415) 802-5800 

fax: (415) 593-6868 

Circle 981 on Inquiry Card. 


Stanford Diehl is a technical ed- 
itor for the BYTE Lab. Former- 
ly, he worked for a large defense 
contractor, creating database 
applications апа electronic 
training programs for a wide 
range of customers, including 
the United Arab Emirates and 
the Canadian Air Force. You can 
reach him on BIX as "sdiehl." 
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Inspire Passionate Loyalty. 


PN 


our HandBook 486! 


Real Intel" 486 Power 


People using the original HandBook asked for more power. 
They asked fora HandBook that would run Windows.” We gave 
them both in the HandBook 486. It's the smallest Windows PC in 
the world — and when using a 486DX2 processor, the HandBook 
486 is by far the most powerful PC of its size. New HandBook 
models include SL Enhanced Intel486* processors and come with 
4MB RAM, expandable to 20MB, and large hard drives. 


Backlit VGA, Built-In Pointer, PCMCIA 

Users asked for VGA. The new HandBook's screen is a black- 
and-white VGA display, backlit for use in any lighting situation. 
No need to carry a mouse with your HandBook 486. The built-in 
pointing device is convenient and easy-to-use. The HandBook 486 
also includes one PCMCIA Type 11 slot, and the card fits entirely 
within the footprint of the HandBook. 


The Bottom Line 
HandBook 486 models start at only 


$1,495, an extraordinary value even by 
Gateway's standards — and we wrote the book on value! 


We have a reputation for offering the best prices on high- 


quality products with exceptional service from friendly 
folks in the Midwest. Give us a call. Once you get your 
hands on a HandBook, you'll wonder how you ever lived 
without one! 


Си GATEWAY2000 


“You've got a friend in tie business." 


800-846-2039? 


Р “You'll have to pry my cold, dead fingers off to get 
it away from me." That's what an editor told us 
once about the Gateway 2000" HandBook we sent him for 
evaluation. 

À journalist covering the conflict in Somalia called to tell us his 
HandBook was so popular among his colleagues that he could sell 
dozens of them for us. 

Another user wrote, "The HandBook has changed my life in a 
way that only a few other products ever have. | take it everywhere 
with me — something | never did with other notebooks." 

This is a tiny sampling of the response to the original 
HandBook. Clearly, the HandBook — the pioneer product in an 
entirely new category dubbed "subnotebook" computers — 
inspired the kind of loyalty usually reserved for Harley-Davidson® 
motorcycles and man's best friend. 
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Now we are proud to introduce the next generation of the 
HandBook — the HandBook 486. Since we began marketing the 
original HandBook a little over a year ago, we've been asking 
customers to finish this statement: "I'd like my HandBook better if 


.” The HandBook 486 includes most everything anybody 


asked for while retaining all the things people love. 

The HandBook 486 still weighs under three pounds and is 
smaller than the day planners many people carry. The new 
HandBook still has a great keyboard, excellent battery life, a 
backlit screen, and that wonderful HandBook suspend/resume 
feature. But the new HandBook has some important features the 
original didn’t have. 


Introducing The HandBook 486! 


FEATURES 


Size The difference between a 3-pound portable and a 
4-pound portable doesn’t sound like very much 
until you lug one around for hours. Then every 
ounce counts! HandBook users swear by the size 
of this product. It’s big enough to be fully 
functional, but small enough to take anywhere 
effortlessly. 


SL Enhanced Intel Your HandBook 486 includes a genuine 32-bit, 
486" Processor 3.3v SL Enhanced Inte! 486 processor — not some 
chip that's almost a 486. Those who crunch 


The HandBook 486 has a handy, integrated pointing device. numbers will love the high-performance numeric 
coprocessor in the DX2. 


Backlit VGA Display The HandBook's VGA display is easy on vour 
eyes. The screen is backlit for use in all lighting 
situations so you won't ever be left in the dark. 


PCMCIA Type II Slot А PCMCIA slot is a great way to add a modem, 
network card or any of dozens of available 
PCMCIA-compatible peripherals. 
HANDBOOK 486SX-25 HANDBOOK 486DX2-40 
E Weight: 2.9 Lbs, B Weight: 2.9 Lbs. 
E Dimensions: 9.75" x 5,9" x 1.6" E Dimensions: 9.75" x 5.9" x 1.6" 
Even though the HandBook is very small, it has an excellent, сомнан) UR ORIS аш inii 
touch-type keyboard. You'll also appreciate the sturdy, heavy- SA mgr DNE айгай! 
Au plants лг iı à ll 4MB RAM (expandable to 20MB) E 4MB RAM (expandable to 20MB) 
, i E 80MB IDE Hard Drive Ш 130MB IDE Hard Drive 
E 7.9" Backlit VGA Display B 7.9" Backlit VGA Display 
-— M NiMH Battery & AC Pack Bl NiMH Battery & AC Pack 
HW Suspend/Resume Feature WB Suspend/Resume Feature 
| Ш І PCMCIA Type II Slot Bi i PCMCIA Type II Slot 
E Integrated Pointing Device li Integrated Pointing Device 
E 78-Key Keyboard E 78-Key Keyboard 
| W Parallel, Serial & PS/2 Ports Bl Parallel, Serial & PS/2 Ports 
E E MS-DOS*6, Windows" 3.1, B MS-DOS 6, Windows 3.1, Interlink 
Î Interlink and Serial Download Cable and Senal Download Cable 
$1495 $1995 


PRESENTER'S PACK 


TRAVELER'S PACK 


| B Bl Carrying Case Ш PCMCIA VGA Adapter 
Options: PCMCIA fax/modem cards, PCMCIA VGA card, W Extra NIMH Battery E Asymeirix® Compel 
PCMCIA network cards, external floppy drive, 4MB or 16MB  ™ Alkaline Battery Pack W Carrying Case 
With PCMCIA 96/24 Fax/Modem Call For Details 


RAM upgrades, alkaline battery pack, carrying case and extra 
NiMH batteries. Call for details. 


With PCMCIA TelePath" Fax/Modem 
$499 


Си САТЕИАҮ2000 


“You ve got a friend in the business. "® 


800-846-203 9 


610 Gateway Drive * P.O.Box 2000 * North Sioux City, SD 57049-2000 * Phone 605-232-2000 * TDD 800-846-1778 * Fax 605-232-2023 * FaxBack 605-232-2561 
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (Central Time) 


©1993 Gateway 2000, inc. Black-and-white spot design, “G” logo and “You've got a friend in the business" slogan arc registered trademarks, and Gateway 2000 ıs a trademark of Gaieway 2000, Inc. 
The Intel Inside Logo, Intel486 and Inte] are registered trademarks of Intel Corporauon Harley-Davidson ts a registered trademark of Harley-Davidson. Inc, All other brands and product names are wademarks or registered trademarks of ther 
respective companies. Prices and configurations are subject to change without notice Prices do not include shipping. 
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Mae for Workgroups 


Apple's Workgroup Server 95 combines high-speed SCSI and larger 
cache with faster AppleShare software to make a killer Mac server 


RAYMOND GA COTE 


ery little is constant in today’s 
computer domain. The title of 
fastest or best performer is per- 


haps the most fleeting. It seems like just the 
other day I was enthralled by the speed 
and throughput of a Mac Quadra 950, an 
ideal server or workstation system. Today, 
it’s a second-rate machine. 

The Apple Workgroup Server 95 is the 
latest record setter and the newest high- 
performance Mac. Essentially a Quadra 
950 with some minor, but important, 
modifications such as high-speed SCSI 
with DMA support and 512 KB of sec- 
ondary cache, the Workgroup Server is 
an excellent server platform. These two 
hardware modifications, along with Ap- 
pleShare Pro, combine to create a system 
that runs file I/O tests typically twice as 
fast and sometimes nine times as fast as a 
Quadra 950. 


The Basics 

The Workgroup Server 95 is built on a 
Quadra 950 base: It has a 33-MHz 68040 
microprocessor, 16 MB of RAM, and 128 
to 512 KB of secondary cache. You can 
expand on-board RAM to 256 MB. 

System software consists of Apple’s 
A/UX Unix system, Retrospect Remote 
backup software, and AppleShare Pro 1.0 
for file and print sharing. This new Unix- 
based version of AppleShare, which can 
have up to 5000 open files, is rated for use 
by 200 simultaneous users. Up to 50 of 
these users can be what Apple calls “high- 
ly active” users. Although highly active is 
not defined, you can assume it to mean 
heavy file I/O use. To put this in perspec- 
tive, AppleShare 3.0 running on System 
7 can handle only 120 simultaneous users, 
approximately 350 open files, and only 15 
highly active users. 

The Workgroup Server’s performance 
as a file server is optimized by its four 
SCSI channels, which provide support for 
up to 20 devices. Two of the SCSI chan- 
nels are available at the back of the box 
for external connections and the other two 
are only available internally. The SCSI 
connections are also divided by speed: One 
high-speed DMA channel is available ex- 


The Workgroup Server 
95 is a high-speed 
Apple network server. 
Although a Quadra 950 
at heart, the 
Workgroup Server has 
both hardware and 
software Improvements 
that double the 
performance of a stock 
950. A single board 
(inset) includes the 
hardware changes: 
support for 512 KB of 
external cache and two 
high-speed SCS! ОМА 
channels, The other 
key to improved 
performance is 
AppleShare Pro, 
Apple's high-end A/UX- 
based network-system 
software. 


ternally, and one internally; the other two 
are standard Quadra-style SCSI connec- 
tions. This arrangement lets you place your 
inherently slower devices (e.g., tape drives 
and CD-ROMs) on your non-DMA inter- 
face and reserve your high-speed interface 
for your hard drives. 

Of course, having multiple high-speed 
SCSI interfaces would not provide much 
extra speed if your system software could 
not keep up with them. This is where the 
next level of server efficiency becomes 
critical —A/UX. 


Speedy System Software 

For maximum performance when com- 
municating with multiple devices and 
clients, you need a true multitasking op- 
erating system. As wonderful as Apple's 
System 7 is, it is simply not a preemptive 
multitasking environment. 

The Workgroup Server comes with 
AJUX, on top of which runs Mac System 
7.0.1. This combination provides not only 
the preemptive multitasking needed to pro- 
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vide higher throughput but also the ability 
to run all your standard Macintosh soft- 
ware. 

A/UX also provides support for asyn- 
chronous SCSI I/O transfer. This allows 
the system to start multiple-transfer oper- 
ations (e.g., seeks, reads, and writes) on 
different SCSI devices and then accept 
them in the order in which they appear. 
At no point does the software need to wait 
around for a response. 

On top of all this sits AppleShare Pro 
1.0, the successor to AppleShare 3.0. If 
you' ve been using AppleShare 3.0, you'll 
immediately be familiar with AppleShare 
Pro, as very little of the interface has 
changed. In fact, you may not realize 
you're actually running Unix; you can con- 
figure the system so it boots you directly 
into the AppleShare Administration shell, 
and you can comfortably administer the 
system from there. If you really feel the 
need to delve into the Unix portions, a 
command-line interface is provided for 


full access to the A/UX environment. 
continued 
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file 1/0 —— for the Workgroup Server 95 and the Quadra 950. The یی‎ Server had a 500-MB hard drive and 16 MB of RAM to the Quadra's 230- 
MB hard drive and 12 MB of RAM. The figure shows aggregate network throughput while creating files and during sequential and random access. The 
Workgroup Server maintains a high network throughput at up to six highly active clients, although, of course, still well below theoretical Ethernet bandwidth. 


The most important new features in 
AppleShare Pro are the file, directory, and 
icon caches, which increase the speed with 
which a system returns information to the 
network. These logical caches are provid- 
ed in addition to a low-level disk cache 
for overall speed improvements. 

Unlike a disk cache, which buffers reads 
and writes on a track and sector basis, 
AppleShare caches store frequently used 
entities. For example, the icon cache can 
store all the icons presented on the desktop 
so the system does not need to continually 
read these from disk each time the Finder 
opens a shared volume. Also, frequently 
accessed directories are kept in memory 
to reduce the amount of time needed to 
open a folder. A separate file cache main- 
tains complete copies of frequently ac- 
cessed files. 


Workgroup Server Workout 
The tests I ran for this evaluation were a 
variant of the file I/O tests BYTE has used 
in the past to test network file servers. 
Each client workstation first creates 10 
2-MB files by writing multiple 1-KB 
chunks. The sequential test consists of 
walking through each of the 10 files by 
reading three |-KB chunks and then writ- 
ing one. The random file [/O test builds a 
random array of file offsets that are iden- 
tical for each client. The test then reads 1 
KB of data from the first three offsets and 
writes 1 KB of data to the fourth. My test 
network consisted of six identically con- 
figured Mac Centris 650s running Sys- 
tem 7.1. 

The Workgroup Server 95 is an impres- 
sive performer when stacked up against a 
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Quadra 950 (the Quadra 950 had 12 MB of 
RAM and a 230-MB hard drive). A com- 
parison of the two servers running the file 
I/O tests is shown above in "File I/O 
Benchmarks." Note that these numbers are 
an aggregate of all clients on the network 
and that "zero clients" is the result of run- 
ning the tests locally. 

"File ГО Benchmarks" also calls out 
the theoretical maximum through an Eth- 
ernet connection. You can quickly see that 
the Workgroup Server was able to use ap- 
proximately twice the available bandwidth 
that the Quadra 950 could use. Although 
it is difficult to tell how frequently our 
test environment was causing network 
collisions (and thereby slowing the over- 
all test environment) the Workgroup Serv- 
er was able to maintain a much higher 
bandwidth than the Quadra 950. And, in 
this case, increased network loading is the 
key to productivity. Only on 
the random-access test is any 
saturation noticeable as per- 
formance degrades between 
two and four clients. On the 
file creation and sequential 
access tests, the Workgroup 
Server does not saturatc with 
up to six active test clients. 

For file creation at zero 
clients, the Workgroup Server 
is over twice as fast as the 
Quadra 950. The sequential 
read/write test shows a five- 
fold improvement, and the 


Server 95 


About the Product 


Apple Workgroup 


«407498 


— $2399 


turum 


System configuration: 
a 500-MB hard drive with 
16 MB of RAM, a 2-GB 
4-mm DAT drive, and 
512 KB of secondary 
processor cache. 


Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 


The Workgroup Server running A/UX 
makes excellent usc of a disk cache. This is 
a big improvement over a Quadra running 
System 7.0.1. Under System 7, a larger 
disk cache can produce horrendous speed 
penalties. At one point during my testing, I 
had set the Quadra 950's cache to 3 MB 
to approach the 5 MB of cache reserved in 
the Workgroup Server. At this setting, the 
file-creation test times went from 38 sec- 
onds to several minutes. | found that a min- 
imal cache setting of 32 KB was ideal for a 
Quadra running System 7. 


Right for the Workgroup? 

The Apple Workgroup Server 95 is Ap- 
ple's speediest system yet. The high-speed 
SCSI DMA and secondary processor cache 
aid in the overall excellent performance, 
and network testing shows the Workgroup 
Server is a big improvement over a stan- 
dard Quadra 950. 

The system I tested goes for 
$8838, including 512 KB of 
cache and a 2-GB 4-mm DAT 
(digital audiotape) drive for 
system backup. That makes 
this machine not only а rea- 
sonably priced server but also 
a good choice for a high-end 
development system or work- 
station. Ш 


Raymond GA Cóté is a BYTE con- 
tributing editor and is the publisher 
of The Robot Explorer newsletter. 


random I/O test demonstrates | (800) 776-2333 He has extensive experience in Mac- 
"T f (408) 996-1010 intosh program development. You 
a speed improvement or near- | ;.,. (408) 974-6412 can reach him on BIX as "rgacote" 


ly 10 times due to the use of a 
large disk cache. 
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and on the Internet at reacote@ 
world.std.con. 


EZ JAPANESE WRITER” 


The Software Which Makes Writing in Japanese as Easy as Typing in English 


Now, the software which provides the basic English-to- 
о translation is available for ІВМ compatibles. 
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you can write Japanese sentences through J 
typing English. The operation t$ very sieple. You type A اا‎ Press the 1 
function key. EZ Japanesciiriter makes Japanese sentences.) 
EZ JapanezeMriter iz suitable fop the followings:s 

To Improve communication betued Americans and Japanese .3 

To study Japanese. t 

То ute it ах a Japanese word 
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Input of Japaneze: Shift. 


pau = ЕГ 
А =з а 


English and Japanese window J 
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Windows Version 
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DOS Version 
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IBM 
Compatible Software 


Q1. How does the software work? 

A1. Type an English sentence in the English 
window and the translated Japanese sentence 
is displayed. Then, in the Transtlation-Fine- 
Tuning mode, you can select the appropriate 
Japanese word relying on the given English 
definitions, rephrase sentences, and add new 
words into User Dictionary etc. 

Q2 Is It a translation software? 

A2 Although EZ JapaneseWriter has a basic 
capability of translation from English to 
Japanese it is not enough to translate your 
English as it is since it is made without consid- 
eration for computer translation. In order to 
achieve a good translation, the user should fol- 
low the rules required by EZ JapaneseWriter. 
Basically, the English sentence should be rela- 
tively short, grammatically structured and use 
carefully chosen vocabularies. 

Q3. Is the translation word-for-word, or sen- 
tence-to-sentence? 


LIN NL. 


Combined English / Japanese window 


J22FJIF-T. BZTIRBESTO7TOo-t- 
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A3. Sentence-to-sentence. 

Q4. How accurate is the translation? 

A4. It could be 60% to 100% depending on the 
structure and vocabulary of your sentence. 

Q5. How can І make sure that the translated 
Japanese correctly relays the message to 
my receiving party? 

A5. EZ JapaneseWriter9 displays/prints in the 
combined English and Japanese format in 
which an English sentence is immediately fol- 
lowed by the corresponding Japanese sen- 
tence, one by one. When you send your 
tax/letter in this format, it will allow the 
Japanese to grasp the essential points by 
scanning the Japanese version and then 
reviewing the English, if required, in more 
detail. As a result, you can get a quicker 
response from Japan. 

Q6. Japanese uses Kanji, Hiragana and 
Katakana. Which characters does EZ 
JapaneseWriter® use? 


EJ Bilingual Inc. Reseller 


A Jont Venture BY Neron Texa Co., LTD. AND Кмнел & Там оп Аѕѕоситеѕ, nc. Distribut 


2463 Torrance Blvd., Suite #1, Torrance, СА 90501 Want 


* COMPUTER: 


SOFT FONT version 
KanjiBoard version 


SYSTEM REQUIREMENT (DOS VERSION) 


IBM PC/PS2 compatible • VIDEO: VGA (640X480) color or monochrome monitor 
e PRINTER: EPSON LQ570 (24pin) ог HP LaserJet ИЛИЛ\ with 2MB optional memory board/compatible 


2MB RAM (XMS or EMS), 4МВ Hard disk space 
640K RAM, 3MB Hard disk, one AT Bus expansion slot 


DOS 4.1 or higher, 
DOS 3.3 or higher, 


= = es = 


Аб. All of the three different characters are 
properly mixed. 

07.1 understand that Japanese uses thou- 
sands of Kanji. How can a computer han- 
dle Kanji? 

AT. EZ JapaneseWriter® software includes 
Japanese font files or KanjiBoard™ in which 
the Kanji fonts are stored. 

Q8. How about terminology and names? 

A8. In addition to 60,000 vocabularies in the 
system dictionary, you can add up to 30,000 
words into the User Dictionary. You can create 
as many User Dictionaries as you want and 
choose one for translation. 

Q9. Can | import the files made by a word- 
processing software? 

A9. Yes. You can load any ASCII text file into 
the English window. Similarly, the translated 
Japanese sentences are saved on Japanese 
industry standard text files which are compati- 
ble with most Japanese softwares. 


Visit our booth at 
COMDEX/FALL #Н-118 
AT LAS VEGAS HILTON 


AAR TE‘JBANK | BBE (HE) 


EZ JapaneseWriter® is a registered trademark of Kimihira & Taylor Associates, Inc.. KanjiBoard™ is a pending trademark of EJ Bilingual Inc.. EZ JapaneseWriter® is a com- 


puter program copyrighted by Kamejima Sangyo Co., Ltd.. 
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IBM is trademark of Intemational Business Machines Corporation. 


For Engineers 
who Excel. 
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DADiSP combines more than 500 functions for displaying and Extended features tackle your 
analyzing your type of data with the power and flexibilityofa toughest Data Analysis problems. 
spreadsheet. Construct sophisticated data analysis in windows, with D ADiSP, you can build an endless number of new work- 


in seconds, at a new level of price/performance. sheets and even your own custom menus. And DADiSP/DDE 
Now Data Analysis is as let's you run EE software—IEEE 1 drivers, data 
easy as pushing a button. acquisition software, even your own anaiysis programs. 


No more fumbling with business software. Ànd no need to 

learn a new programming language. Just point and click Call today: 1- 800 T 11- 5151 
and DADiSP displays your results immediately. Load for your Free DADiSP Trial Kit. DADiSP is available for SUN, 
a new data series, matrix, signal or image, and all HP, IBM, NeXT, DEC, Concurrent, and Silicon Graphics work 
cells update automatically. D S P stations, and of course, IBM PC compatibles. 


Development 
Corporation 


One Kendall Square Cambridge, MA 02139 
Phone 617-577-1133, FAX 617-577-8211 


DADISP/Windows 
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(04) 452-811; Singnpore-Neurotech, 3364 61, Sweden SYSTEC, (013) 11-01-40, Switzerland траву 061) 6 -13-25; Talwan-Hawching (02) 506-0625; UK -Adept Scientific, (0462 
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О Software 


BASIC Windows Programming 


CA-Realizer 2.0 and Visual Basic З.О make it easy to build interactive 


Windows applications 


MICHAEL C. WIGGINS 


hat's the fastest way to 
write a professional-look- 
ing Windows application 
without driving yourself crazy? How about 
BASIC? Specifically, how about Com- 
puter Associates’ CA-Realizer 2.0 or Mi- 
crosoft's Visual Basic 3.0? 

Both programming systems have been 
updated and vastly improved, especially 
VB. Realizer and VB have much in com- 
mon, such as complete access to the Win- 
dows API and to external DLLs, an inte- 
grated database engine, and DDE links to 
share data with other Windows applica- 
tions. Best of all, if you know even a little 
BASIC, they'll give you the means to cre- 
ate professional-looking, interactive Win- 
dows programs in no time—without learn- 
ing C or the SDK (Software Development 
Kit), and without headaches. 


Two to Savor 
Realizer 2.0 offers a complete set of mul- 
tiplatform development tools. lt comes 
with a visual report generator, the ability to 
import and export Xbase (.DBF) files, ac- 
cess to ODBC (Open Database Connec- 
tivity) drivers, and OLE 1.0 support. It 
ships in Windows and OS/2 versions. I 
tested the Windows version. 

VB comes in Standard and Profession- 
al Editions. Both ship with the Access 1.1 
database engine, OLE 2.0 support, and 
. Setup Wizard, an application for making 
distribution disks. I reviewed the Profes- 
sional Edition, which has custom controls, 
a visual report generator, and full ODBC 
support, with drivers for Microsoft SQL 
Server, Sybase SQL Server, and Oracle. 

At the heart of each system is a screen 
designer that helps you build interactive 
GUIs quickly. You select control objects 
from a toolbox and place them wherever 
you want on the screen. (If you need to, 
you can build custom control objects; in 
VB, you have to write custom controls in 
C.) Once you've painted your screens, you 
simply add a few BASIC statements to do 
the real work, and your program is ready. 

Realizer and VB differ in one big way: 
programming approach. VB relies on an 
event-driven programming model. Each 


control element—a Ё 
button, for exam- 
ple—has code at- 
tached to it. When | c 
you click on a button, 
the attached code [X 
runs. Realizer, how- [ 
ever, lets you write 
out your application’s ш = 
core as a procedural 
program, complete [ж ШШ 
with subprograms 
and functions. Click- 
ing on a Realizer [2 
control object queues 
up the event. Your 
program sees the 
queued event and dis- 
patches a handler 
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CA-Realizer 2.0's application screen and the underlying code generated by FormDev. 
This code is called from the main project program to display the screen at run time. 


through SWITCH or The form code is a procedure function written In Realizer BASIC. 


CASE statements. 


Konnichiwa 

I used Realizer and VB to develop a Japa- 
nese-language vocabulary aid called Kana 
Workbook. Kana Workbook is a flash 
card-style program that displays one En- 
glish word or phrase and five words in 
hiragana, one of which matches the En- 
glish word. The goal is to pick the right 
match; for example, you'd match kon- 
nichiwa with good afternoon. | created my 
own hiragana character set, converted it 
to a Type 1 PostScript font, and installed it 
into Adobe Type Manager. I designed 
Kana Workbook so that any answer will 
change the background color and cause an 
animated sequence to run. 

Kana Workbook makes good use of an- 
imation, event trapping, menu creation, 
the MDI (Multiple Document Interface), 
and object controls. I stored the vocabulary 
words in each programming environment's 
native database format. 


CA-Realizer 2.0 | 


he first step in building a Realizer ap- . 


plication is to create your screen, 
known as a form in Realizer parlance. 
FormDev is Realizer's visual design tool, 
and it's easy to use. For example, to paint 
the display screen, you select control ob- 
jects from the Object Palette and position 


them. For a more professional appearance, 
you can use an optional grid to snap the 
objects into alignment. 

Your form can be anything from the 
main application window, a dialog box, 
or an About box. You can move or resize 
items until you get the desired effect. 

Kana Workbook uses the Label object 
for both English and Japanese vocabulary 
words. Each label is surrounded by a 3-D 
border, creating a chiseled look. A New 
Word button moves you to the next word 
in the lesson. To animate objects, you sup- 
ply a series of bit maps as .BMP files and 
set their frame-per-second rate. The Ani- 
mateFrame command starts the action. 

FormDev provides the usual assortment 
of control objects for most applications. 
Its toolbar gives you a quick way to change 
an object's characteristics —an improve- 
ment on version 1.0’s endless barrage of 
dialog boxes. Computer Associates has 
also added a bunch of new objects to Re- 
alizer 2.0, most notably scroll bars and a 
graphics tablet region that can display lines 
and circles. Also new is the ability to add 
custom controls to the Object Palette, 
multilevel menus, and database forms. 

Once you've drawn a form, FormDev 
generates a Realizer BASIC file. You have 
the option of generating code for the form, 
for your entire project, or for a stand-alone 
program. Computer Associates claims that 
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bars—I wanted a Common Dialog object 
on the parent form. So I created a toolbar 


CA-REALIZER 2.0 VERSUS VISUAL BASIC 3.0 


CA-Realizer 2.0 Visual Basic 3.0 


Database engine support Xbase, text, 


Lotus 1-2-3, Excel, 
CA-SuperCalc 


ABC 3$ 


Server drivers provided 


Yes 
None 


‘Rapê >. Зы 
Direct database access? 
OLET 

API, DLL, DDE support? 
MDI? 

Communications (serial)? 


Yes 
1.0 
Үеѕ 
Yes 
Yes 


^ Кы а, чы as ^ Sappi an = па?” 7 Ye: -7 gute ce - 
DéyelopsOS/Zapplléatons? . Yes, " == 


Custom controls? Yes 


N/A = not applicable. 


Realizer BASIC has better compatibility 
with Microsoft QuickBasic than VB does. 
I don't know if that's true or not, but I do 
know that it's a rich dialect with more than 
350 commands. 

Realizer's built-in debugger lets you 
step through your program, add watch ex- 
pressions, and view data structures. I wish 
it were easier to set breakpoints, and when 
single-stepping, I'd like to see source lines 
on both sides of the current line. Other- 
wise, the debugger worked well and is a 
vast improvement over the debugger sup- 
plied with Realizer 1.0. 

Realizer's visual report generator, CA- 
RET, is as easy to use as FormDev. lt gives 
you the tools to create sophisticated re- 
ports from dBase files, entirely on-screen, 
without writing any code. Its Report Def- 
inition holds all the essential elements to 
produce a report, such as telling CA-RET 
how to access database tables and where to 
place the fields in the report. 

You define your query with Realizer's 
Query Builder. After declaring the data- 
base table, you select the fields and any 
necessary conditions. Query Builder au- 
tomatically generates the necessary SQL 
statements to retrieve the data. You can 
create a report query that uses informa- 
tion from multiple database tables. 

After defining the query, you use the 
report editor to design your layout. Be- 
sides a do-it-yourself, freestyle layout, you 
can choose one of the report editor's stan- 
dard layouts: tabular, form, or label. Re- 
ports are divided into header-/body-/foot- 
er-type sections, making layouts easier to 
define. 

CA-RET is chock full of functions for 
everything from doing simple math to 
printing the current date. Altogether, it 
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Standard Professional 


Access 1.1, 
dBase, FoxPro, dBase, FoxPro, 
Paradox, Btrieve Paradox, Btrieve 


No Yas Ses 
N/A Microsoft SQL Server, 


Sybase SQL Server, 
Oracle 
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Access 1.1, 


took a good evening's work to get my 
Kana Workbook application up and run- 
ning. I consider that a success. 


| Visual Basic 3.0 


[й nspired by my success with Realizer, Ї 
rewrote Kana Workbook using VB 3.0. 
The process was virtually the same as with 
Realizer: Design the screens, place the ob- 
jects, set their attributes, and write the un- 
derlying code to do the fancy things. 

VB presents four independent windows: 
the main menu/toolbar, the Toolbox, the 
Project, and a blank form /grid. These dis- 
jointed windows can be confusing at first, 
especially if the Program Manager is run- 
ning underneath or if you have busy wall- 
paper, but the tools work together smooth- 
ly. At times, I found it useful to maximize 
the form window, but 
that obscures the Tool- [zr^ Б 
box and menus. A func- 
tion key brings up the 
main menu from which 
you can retrieve the oth- 
er tools. It would be 
helpful if future versions 
of VB tied these win- 
dows closely or provid- | 
ed hot keys to switch 
between them. 

Kana Workbook uses 
VB’s MDI capability to 
display multiple lesson 
plans simultaneously. 
New MDIForm, from 
the File menu, creates a 
parent form, but parent 
forms accept only pic- 
ture box objects for cre- 
ating the tool or status 
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out of a picture box, made it zero length 
(1.е., invisible), and placed the Common 
Dialog object on it. Kludgy, but it worked. 
To create a child window, just open a new 
form and set its MDIChild property. 

Earlier versions of VB saved programs, 
forms, and projects as binary files, readable 
by VB only. VB 3.0 provides a default 
that you can set to text. It's convenient to 
edit your files outside of BASIC or to gen- 
erate forms programmatically. 


Database Access 

VB’s hottest new feature is the Access 1.1 
database engine. Access gives you native 
support for such popular database formats 
as Btrieve, dBase, and FoxPro. The Pro- 
fessional edition adds full ODBC support 
for client/server applications, which gives 
you unprecedented control over enterprise- 
wide data. 

Access is a good addition to VB. If it 
worked completely, it would be a great 
addition. For example, it's supposed to 
support Paradox files. But after trying the 
suggestions in the manual and tinkering 
with every setup file I could find, my at- 
tempts to use Paradox files only got me 
“Cannot find installable ISAM” messages. 

My Kana Workbook didn't take full ad- 
vantage of Access, but I was able to write 
a program to display and move through 
an Access database that I generated for 
another project. From within VB, you can 
use a Data Manager tool to handle data- 
base tables and fields. 

Writing a database front end is easier 
with VB 3.0 than with earlier versions. Its 
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objects, used to display the Japanese words, are set up in a control array for 
easier program handling. VB will ask if you want an array when you copy and 
paste multiple objects or give two similar objects the same name. 


Real Stats. Real Eas 


SPSS 6.0 for Windows gives you stats, graphs and reports 
your spreadsheet or database can't. 


Complete data management and editing 

“A breakthrough in data capacity and ease of use... impressive.” — Alan Fridlund, 
InfoWorld. There's no limit to the number of variables you can analyze. Access 
enterprise data with dialog-box interfaces to Oracle® and SQL Server™ Read 
data directly from Excel® Lotus? .dbf and SAS® transport files. Share data and 
results through DDE, 
OLE and ODBC. 
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Learn fast, work fast 

"Stumbling blocks to statistical analysis are 
eliminated with SPSS for Windows. You don't 
have to be a programmer to use it and you don't 
have to be a statistician to understand it." — 
Richard O'Reilly, Los Angeles Times The 100% 
Windows interface makes doing analysis simple. 
Context- 
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Automatic statistical graphics 

“А complete set of graphics and charting 
capabilities." — Marc Ferranti, PC Week. 
Create statistical, business, time-series and 
SQC charts automatically as part of your 
analysis or directly from your data. Over 60 
chart types in all. 
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To answer your really tough questions, you have to go 
beyond spreadsheets and databases. You need a package 
designed for real statistical analysis, reporting and charting. 
One that's powerful, easy-to-use and gives you built-in access 
to enterprise data. You need the latest version of SPSS for 
Windows, winner of PC Magazine's Editors’ Choice Award - the 
"Real Stats. Real Easy." combination that delivers real value. 

Break out of the spreadsheet cell with SPSS for Windows. 
Do more than simple percentages and sums - find relationships, 
see patterns and trends, determine significance and use the 
past to predict the future. Complete data management frees you 
to subset, sample, slice and dice your data however you want. 
Whether you need to analyze surveys, dig into databases, 
improve quality, conduct research studies, forecast sales or 
prepare reports, SPSS for Windows makes it easy. 

Learn fast, work fast. Prepare for your analysis quickly 
with SPSS’ full-featured Data Editor. Get data from a variety of 
sources through new ODBC support. Choose from a broad 
range of statistical routines that produce full-color business, 


curve, SPSS for Windows is a great buy." — 
Michael Burgard, PC/Computing Widely used 
analytical tools such as crosstabs, correlations, 
art curve-fitting and regression are in the Base 
| module. Optional modules with unrivaled 
advanced statistics are available. You won't 
outgrow of this package. 


statistical, time-series and quality charts automatically :: 
- some 60 charts in all! Put together standard reports 
quickly and create great presentations with a power- 
ful, flexible report writer. Share data and results with 
other applications using DDE and OLE. For the most 
complete analytical solution, you can choose from nine 
specialized, optional modules. Апа you can use new 
features and programming tools to link other products 
directly into SPSS for Windows. 

SPSS for Windows – when you need more statis- 
tics than a spreadsheet or database can offer. 


Order now and get a great value for only $695. American 
Express, Discover, MasterCard and Visa accepted. Try SPSS 6.0 
for Windows with our unconditional 60-day ager: guarantee. 


Call (800) 543-5835 
Or Fax (312) 329-3668 


Chicaga * Washington, OC © Chertsey, UK © Gorinchem, The Netherlands * Munich • New Delhi € Singapore © Stockholm e Sydney e Tokyo е And Distributors Worldwide Real Sta fs. Re al Easy. 
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new data-aware controls can be drawn on 
the screen and used programmatically from 
within the code. This means you can link 
controls directly to the database query by 
setting properties. Most of VB's standard 
form objects are now data-aware. 

OLE 2.0 automation is yet another av- 
enue for data sharing among Windows 


for creating distribution disks. Rather than 
manually copying all the font and DLL 
files onto a floppy disk for distribution, I 
ran Setup Wizard and generated an instal- 
lation disk with all the DLLs and support- 
ing files. 

However, Setup Wizard may take a bit 
of tweaking to work. It bashed heads with 


applications. Incorporating 
OLE support in your pro- 
gram is no different from us- 
ing any other toolbox object: 
You click and place the 
OLE object on the form and 
then set up the link with the 
properties window. 

VB comes with the Crys- 
tal Reports 2.0 report gen- 
erator, which uses Access to 
produce professional-look- 
ing reports. Similar to CA- 
RET, Crystal Reports lets 
you use a visual design en- 
vironment to create the re- 
port layout. 

VB's most intriguing new 
feature is Setup Wizard, an 
application delivery system 
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About the Products 


CA-Realizer 2.0 ............. $247 
($99 until 11/30/93) 

Computer Associates 
International, Inc. 

1 Computer Associates Plaza 
Islandia, NY 11788 

(800) 225-5224 

(D16) 342-5224 

fax: (516) 342-5734 
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Visual Basic 3.0 
Standard Edition $199 
Professional Edition ..5495 

Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 936-8661 

fax: (206) 936-7329 
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SHARE.EXE when I tried to 


\ compress some DLL files. 


Rebooting my system with- 
out SHARE.EXE got Setup 
Wizard to work correctly. 


C You Later 
Realizer 2.0 is a significant 
improvement over version 
1.0. For example, FormDev 
has more capable layout 
functions, and the debugger 
is much better. These en- 
hancements, the new report 
generator, and its database 
functions make Realizer 2.0 
a capable challenger of VB. 
If I could fix just a few 
things, I'd add a Delete key 
to FormDev's editor, simple 


Blackouts, brownouts, sags... if you use Ie 


graphics such as lines and circles to the 
Object Palette, and OLE 2.0 support. I'd 
also like to see more details in the help 
files. Mind you, I'm not complaining— 
Realizer 2.0 should make any Windows 
programmer take another look at BASIC 
and reconsider working in C. 

VB 3.015 a real improvement over ver- 
sion 2.0 —and if you're using VB 1.0, the 
3.0 upgrade is mandatory, in my opinion. 
If nothing else, the Access engine is worth 
the price of admission. My VB wish list in- 
cludes fixing Setup Wizard, adding hot- 
key access to the editing windows, and 
cleaning up those loose threads in Access. 

If you're under the gun to get a Win- 
dows application out right away and don't 
know how, try Visual Basic 3.0. It offers 
more control and greater flexibility for 
databases and client/server architectures 
than does CA-Realizer 2.0. 8 


Michael C. Wiggins, a founder of MultiMate In- 
ternational, owns a programming consultancy in 
South Windsor, Connecticut. He's been program- 
ming PC applications for more than 12 years. You 
can contaci him on BIX c/o "editors" or on the 
Internet at editors) bix.com. 


all for your | 


computers, your bottom line is directly linked ЕИ Н рарё 


to your power line. The fact is, your data and 
hardware are vulnerable to problems that surge _ 
Suppressors апа power. directors jtist aren't. 


5j equipped to handle.. 


PC power 
protection 


handbook! 


` Now there's an Uninterruptible Power Supply (UPS) to suit 
any budget. Back-UPS® are perfect protection for LAN servers, 
-personal computers, phone/fax systems, POS equipment, or any 
| - ether, device that can go down when the power does. If lightning 
- isa concern, Back-UPS are even backed by a $25,000 insurance 


_ Policy against surge ‘damage to your equipment (see details). 


50 don't wait for the inevitable power problem to rob your 


: "snes. Protect your Pause Nm. ge available, 
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DOS Dilemma: Word or WordPerfect? 


High-end word processors bypass Windows in the quest for the perfect 
balance of powerful features and ease of use 


SELINDA CHIQUOINE 


featured word processors with 
similar command sets and inter- 
faces. Windows may be all the | 
rage for PC applications, but if 
generating good-looking docu- 
ments is your primary concern 
and you can live without multi- 
tasking, it will pay to buck the | 
trend with one of these packages. 
A foundation in DOS means you | 
can use these applications on sys- 
tems with fewer resources and 
get much better performance than 
you can reasonably expect run- | 
ning through Windows’ graphical 
interface. 

These aren't toy packages, and they 
don't represent a step backward to manda- 
tory keyboard templates or Byzantine com- 
mand sets. Besides the familiar keystroke 
sequences and command lines that long- 
time users will find natural, each presents 
a Windows-type editing interface that new 
users may adapt to quickly. Both pack- 
ages are quite similar in form and func- 
tion, although WordPerfect is packed with 
more features (e.g., fax and sound sup- 
port), and Word offers a simpler interface. 


ordPerfect 6.0 and Mi- 
crosoft Word 6.0, both for 
DOS, are pes full- 


Resource Requirements 
Both word processors run in either text or 
graphics mode. Text mode is, of course, 
more responsive when writing or editing 
flat-out. Both packages easily kept up with 
my typing in text mode, but Word’s graph- 
ics mode is more responsive than 
WordPerfect’s. However, Word- 
Perfect’s graphics mode is WYSI- 
WYG, except it doesn’t display 
headers, footnotes, or page num- 
bers; you have to switch to a page 
mode to view those details. Word’s 
graphics mode is less complete: It 
only displays file information for 
embedded graphics. You have to 
switch to the print preview mode to 
see images, line graphics, or WYSI- 
WYG fonts. 

Graphics gobbles memory, and 


xw sport), Word ofa a ample, 


Microsoft Word 6.0 for DOS 

° One-step table creation 

* Drag-and-drop text editing 

e TrueType fonts 

e Automatic numbering or 
bulleting of text 

» Style ribbon for quick 
formatting changes 

e Grammatik grammar 
checker 

e Help menu for WordPerfect 
users 


WordPerfect’s graphics mode > 
displays 24-bit WYSIWYG graphics 
and is capable of irregular text wrap 
and drag-and-drop image 
manipulation. 


WordPerfect $.9 TID i 
> h for 


LELTLIT 


ў, 
EHRE 
Б 

q 


i HU 


Words 
malig н Jur 
tr embbije 


be о witch to FEIR? "hl to 
aotually dee rad arsphios of 
wes twv fonts 


=” = 
p 


as 


because WordPerfect has greater graphics 
capability than Word, it has more strin- 
gent requirements. WordPerfect recom- 
mends 520 KB of free conventional mem- 
ory for optimal performance. Microsoft 
recommends 512 KB for Word. However, 
you can get each to work with consider- 
ably less if you need to run them on an 
ІВМ AT-class machine. 

Complete installation of WordPerfect 
takes 16 MB of hard disk space; Word’s 
complete installation fills 5.5 MB. You 
can trim those numbers down as far as 7 
and 1.5 MB, respectively, again by sacri- 
ficing some utilities. 

WordPerfect is filled with features that 
require more resources. It can use ex- 
panded and extended memory, but on my 
4-MB 25-MHz 486DX (networked and 
running DOS 6.0), I still had to stream- 


Best New Features in Versions 6.0 


page modes 
e Document compare 
* Grammatik grammar 
checker 


tables 


e Drag-and-drop graphics 


businesses. Whereas WerdPerfoct is packed with n 
offers a simples, more intuitive interface 


ч Word's print preview mode displays 16- 


WordPerfect 6.0 for DOS 

• Fax and sound support 

* TrueType, Bitstream, Type 1, 
and Intellifont font support 

° WYSIWYG graphics and 


e Spreadsheet capability in 


run in either text or} £ 


to Print raura us ee те my ا‎ of 
IWYG fonts, 


playing graphics on scteen haa its prize -- 
APeríect recommends S60K of free conventional 
may for optimal performance. R also uses disk 
s, expanded and extended memory Ofer 
need features, euch as faxing. aloo require 

ous resouross Even on a 4$ 6222/25 with 4 MB 
RAM, I had to etmamline my corfig sys and 
ес bat files to accommodate its demands. Similarly, 
mit recommends 512К of memory, though this version 
is designed № run on 286 and 286 systems. 


color graphics and rectangular word wrap. 
However, you must return to the non-WYSIWYG 
graphics mode to edit text or to move or size 
graphics. 


line my configuration to satisfy its de- 
mands for conventional memory. Even af- 
ter loading every driver high that could be 
loaded high, I still had to swap out the 
sound-card driver and fax-board driver, 
depending on which device I was plan- 
ning to use for each session. 


Interface Issues 
By adding pull-down menus in version 
6.0, WordPerfect lessened the grade of its 
learning curve immensely. In previous ver- 
sions, I had to reference the Help menu 
two times just to accomplish a single com- 
mand that might require three or more key- 
strokes, WordPerfect gurus who mastered 
version 5.1 will be happy to find that ver- 
sion 6.0 supports the same keyboard com- 
mand sequences and lets you hide those 
pesky pull-down menus. Microsoft, ahead . 
in the GUI field, already offered 
pull-down menus in Word 5.5. 
Now, the new versions of Word 
and WordPerfect have customizable 
menu bars and drag-and-drop edit- 
ing. You can turn on or off status 
bars, style ribbons, and horizontal 
and vertical scroll bars. Both pack- 
ages allow you to split the screen in 
various dimensions, with nine win- 
dows open at a time. Each has a 
screen setup utility letting you con- 
trol the timing of automatic saves. 
The basic data-entry and editing 


OCTOBER 1993 BYTE 145 


DOS Dilemma: Word or WordPerfect? 


WORD 6.0 VS. WORDPERFECT 6.0 
WordPerfect offers more high-end features, but Word is somewhat simpler. 


Memory (recommended RAM) 
Storage (max/min. installation) 
Typefaces 

Font formats 


Number of printers supported 
Label/envelope support - 


Fax support 
Import formats 


Export formats 


miris Wesüppoit. 


Din 
pin beg i E ed 
: 


Close "үз Save e all fi les 
BERN les. ae Us ! 


Password иик 
E-mail links 


Import from 
Windows Clipboard 


Indexing/TOC generation 
Leaders 
Mark revisions 


prat, deer PIC, POX, i 


MICROSOFT WORD 6.0 FOR DOS 
512 KB 

§.5 MB/1.5 MB 

11 

TrueType, Word 


About 300 


Mail merge, macro support - 


j- — - 


Мо 
Word 4.0 and higher, 
= Word iul үе: | a = 


for Windows, DCA/RFT 


DES 
__ Uses main document and 
даа files, uenis fields - 


тч”, =ч 


No 


Text and bit maps 


. From outline or tagged text. 


Dots, hyphens, underscores 


WORDPERFECT 6.0 FOR DOS 
520 KB 

16MB7MB ; TT 

13 

TrueType, Bitstream Speedo, 


` Agfa Intellitont, Adobe Type 1 _ 


About 900 
Mail merge, automatic. рч өзө 


- insertion, bar-code SURO, 
` апа label. printer support _ 


Yes 


. Fax, Lotus 1-2-3, Word, — — 
. WordPerfect (ail previous _ ا‎ si 
х . versions), DisplayWrite, — i Ust 
| .  . MultiMate, DIF, WordStar 

Word 4 0 upd d higher, Word 


Fax, Word, WordPerfect (all 


previous versions), DisplayWrite, 


MultiMate, RTF, DIF, WordStar 


.— .BMP;CGM, ‘DXF, EPS, HEGE 
d pcs РІС; РІСТ, I РСХ, TGA, . 


. TIFF;WMF, WPG, WPG 2, nu 
No, but it can exit and "mark аг 
_ Form file template, data files © 

- for merging, Includes 81 merge 


_ programming commands _. 


Document and macro Moll. f le 


encryption. 


Concordance file or tagged text 


Any symbol 


Tables 


Preview 
Drag-and-drop editing . Textonly 


Bookmark 


Graphics tools 


menus for both packages conform to CUA 
(Common User Access). 

Word and WordPerfect have improved 
automatic table of contents and index 
generation, as well as new bookmark and 
outline features. In Word, outlines are in- 
tegrated as structural views of text docu- 
ments that you can expand and collapse; 
you can toggle back and forth between the 
document or the outline view. In Word- 
Perfect, outlines are also collapsible, and 
you can convert them to text, but the inte- 
gration is not as complete as Word's. 

Although I've used WordPerfect for 
years, I still don't like its file management 
system. It's powerful, but as is common 
in WordPerfect, simple operations require 
twice the keystrokes they should. You can 
develop elaborate document summaries 
for file queries or devise your own *Quick- 


146 BYTE OCTOBER 1993 


One-step formatting, but 
WYSIWYG only in Print 


Cross-referencing and 
automatic numbering 


Screen-capture utility. 


per = Ma denas 


WYSIWYG table нетте 98. 
math functions, can link cells to 
text 


` Textand graphics. — — 
QuickMark and named 
bookmarks 


` Rotate, crop, control contrast - 
` and brightness, distort, and flip - 


Index" cataloging scheme. If you're work- 
ing with numerous versions of files, you 
can compare documents by words, phrases, 
sentences, or paragraphs, and mark all the 
revisions. The Master Document feature 
expands and collapses linked sections of 
long documents at your command. 

Word's file management is refreshing- 
ly simple. Its document summary infor- 
mation doesn't offer all the hooks of Word- 
Perfect's, but you don't need intensive 
training to master it. 


Fonts and Printing 

DOS word processors don't share fonts 
with other applications as do Windows ap- 
plications, so the fonts each supplies is an 
important consideration. However, both 
Word and WordPerfect support scalable 
(and shareable) TrueType fonts. 


As with the font selection, printer sup- 
port is a critical issue for DOS applica- 
tions, since you can't share printer drivers 
as you can under Windows or on the Mac. 
Both Word and WordPerfect support color 
and network printing. From both packages’ 
print menus, you can also select resolution 
and any printer drivers you've installed. 
Word supports approximately 300 print- 
ers, and WordPerfect supports around 900. 

The main difference in print capability 
is WordPerfect's faxing module; Word- 
Perfect can print directly to any FaxBIOS, 
Type I, Type II, or CAS-compliant (Com- 
munications Applications Specification) 
fax card. Many fax boards qualify; I had an 
Intel Satisfaxtion Modem /200 that fit the 
bill. As long as you feed your system the 
recommended 520 KB of free conventional 
RAM, faxing works like a charm. When I 
tried to fax a graphics file with less, Word- 
Perfect hung up the system. 


Tables and Spreadsheets 
WordPerfect excels at tables. Its graphics 
mode makes creating tables a quick drag- 
and-drop affair. Contrast that with Word, 
where you need to imagine how cell bor- 
ders will look, since dotted grid lines appear 
where real borders should be. In Word, you 
must manipulate cells by changing coor- 
dinates rather than directly with a mouse. 
WordPerfect tables handle many spread- 
sheet functions including cell formatting, 
naming and linking ranges, and calcula- 
tions on ranges. The Floating Cell feature 
lets you link a section or value of a table to 
any other area in your document. For in- 
stance, you could reference a sales figure 
in your text and rather than type in a stat- 
ic number, insert its cell address. Your 
document would always reflect an updat- 
able value. You could use the same tech- 
nique to embed a larger portion of a table. 
Word includes math functions, even 
though you have to select text that includes 
an operator and then go to a pull-down 
menu to activate the command. Alterna- 
tively, you could write a macro to perform 
the math. WordPerfect has similar math 
features. In addition to the basic math com- 
mands also supported by Word, Word- 
Perfect's math command calculates sub- 
totals, grand totals, and averages across 
rows or columns. 


Graphics 

In these versions, WordPerfect’s support 
for graphics is a league beyond Microsoft’s. 
But you pay for this luxury with a resource 
load that slows performance considerably. 
WordPerfect has various graphics editing 


IT'S HERE! 


NT power under 32-bit DOS! 


Microsoft Visual С++ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap's 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi- 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask- 
ing with your familiar Microsoft develop- 
ment tools — under DOS! It's never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 


TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you've 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you've already 
got a free trial-size 
version of TNT 
DOS-Extender. 
TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It's the easiest introduction you'll 
find to the power of TNT. 


The next-generation 


DOS extender. 


TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 


But that's not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. Апа all this power 15 
delivered with the high standards of 
technical excellence you've come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 


Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32-bit CodeView, too! 


TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 


TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386lDOS-Extender SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386/DOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 


So if you’ve been wondering what the 
future holds for DOS developers, don’t 
wait.... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 


Bi Utilize NT features such as multitasking, DLLs and threads 

Bil Build multi-megabyte 32-bit DOS programs 

И Break the 640K DOS barrier — with your familiar Microsoft tools 
ll Build one application that runs under both Windows NT and DOS 
Ш Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

W Use industry-leading, high-quality Phar Lap and Microsoft tools 


Phar Lap Software, Inc. 


60 Aberdeen Avenue, Cambridge, MA 02138 — 617-661-1510 ine 617-876-2972 


386IDOS-Extender and TNT DOS-Extender are trademarks and Phar Lap is a registered trademark of Phar Lap Software, Inc. Visual C++, Win32, Windows and Windows NT are trademarks and CodeView and Microsoft 
are registered trademarks of Microsoft Corporatiun. Other product and company naris are trademarks or registered trademarks of their respective holders, 
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tools like cropping, flipping, sizing, and 
adjusting brightness and aspect ratio. You 
can also drag and drop your graphics and 
view them in up to 16 million colors (as- 
suming you have a 24-bit graphics card). 
Word supports only 16 colors. 
WordPerfect allows you to zoom in on 
text while editing in graphics or page mode. 
In Word, zooming is only possible in print 
preview mode. The two packages support 
word wrap. With Word, 
however, you can wrap | 
text around rectangles 
only, not around irregu- 
larly shaped pictures as 
with WordPerfect. Both 
applications will print over 
graphics, even though 
WordPerfect has a Water- 
mark dialog box speci- 
fically for printing over 
shaded graphics. For sim- 
ple graphics work, Word- 
Perfect supplies most of 
the tools you need. In con- 
trast, with Word, you need 
to handle image manipu- 
lation before importing. 


Microsoft Corp. 
1 Microsoft Way 


(800) 426-9400 
(206) 882-8080 


Orem, UT 84057 
(801) 225-5000 


About the Products 


Microsoft Word 6.0 for DOS...$495 


Redmond, WA 98052 


fax: (206) 936-7329 
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WordPerfect Corp. 
1555 North Technology Way 


fax: (801) 222-5077 
Circle 977 on inquiry Card. 


Frills 
No word processor would be complete 
without a spelling checker; both packages 
offer one. Amazingly, WordPerfect's 
spelling checker is simpler than Word's. 
Word and WordPerfect also sport a decent 
thesaurus and bundle the sometimes help- 
ful Grammatik grammar checker. 
WordPerfect includes some impres- 
sive—although exclusive—frills. Hyper- 
text lets you link parts of 
your document to one 
another or to a macro. 
Once you create a link, 
you click on a highlight- 
ed section in your docu- 
ment to activate the link. 
The cursor then jumps to 
the linked text or exe- 
cutes a macro. Word lets 
you link tables to exter- 
nal spreadsheets, and it 
lets you import live sec- 
tions of other Word doc- 
uments, but it does not 
support executable hy- 
pertext. If you’re plan- 
ning to capitalize on hy- 


pertext, remember whoever’s receiving 
your files must also have WordPerfect to 
use the links. 

WordPerfect can embed and play MIDI 
or WAV sound clips in your documents. 
Although this is an interesting feature, as 
with hypertext, you benefit from it only if 
your target audience has WordPerfect 6.0 
or 5.2 for Windows and the same sound 
drivers you do. 


Brand Loyalty 

How do you choose between these two? 
Unless you need WYSIWYG graphics (in 
whiclt case, you should choose WordPer- 
fect), familiarity has to come first. But if 
you can make an unencumbered choice, 
you should choose on the basis of features 
versus resources and complexity. Word- 
Perfect delivers more features for the mon- 
ey. But if your hardware is modest, you 
might be happier with Word's more intu- 
itive command set and simpler interface. B 


Selinda Chiquoine is a BYTE Lab staffer. She has 
worked as a typesetter and desktop publisher. You 
can contact her on BIX as "schiquoine" or on the 
Internet at selinda@ bytepb. byte.com. 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 


8 Connects any parallel printer directly 
to your Ethernet LAN 


ш Fully Novell Netware 286 and 386 
compatible 


Wi Can attach to 8 file servers simultaneously 


li Fast and easy to install 


ш Combines high-speed printing and 
exceptional printer control 


li Supports encrypted passwords, 
forms, notify, cancel, and others 


ш Full one-year warranty and unlimited 
free technical support 


Bi Made in the U.S.A. 


iud 


MORIA 


: Y 
A. 
Pu т 
m 
ils 
Ethernet port t 
available in thin A 
or twisted-pair c] 
Status LED ‚т 
Power jack 


Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial portcan be 
input or output 


GROSE 


*9 ELECTRONICS 
1-800-333-9343 


Make the Rose Connection 


10850 Wilcrest Drive * Houston, Texas 77099 * Phone (713)933-7673 * Fax (713) 933-0044 
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STARTING UP WITH NORTON UTILITIES I$ 
LIKE BRUSHING YOUR TEETH. IF YOU DON'T DO IT 
EVERY DAT, WELL, YOU GET THE IDEA. 


пе No, Norton Utilities? 7.0 will not reduce ugly You also get nine other automated repair functions 
| f, tartar buildup. But using it on a daily basis designed especially for compressed data problems. 
ЛЕ will virtually eliminate any chance of losing If you'd like more detailed information, dial FAST 
setu es УОШ important files, regular or compressed. FAX 1-800-554-4403, select option 1 and р 


On start-up, our improved Norton Disk Doctor* will — request document 447. Better yet, pick 
automatically detect file system problems and fix them up a copy of the latest version of Norton 


in seconds. And the new Norton Diagnostics" will test ^ Utilities at your nearest reseller. Then NU 


all of your vital hardware components. Meanwhile, Speed go ahead and take “prevent data loss" “NORTON 
Disk" will optimize disk performance and improve your off your list of things to do today. UTILITIES 


chances of recovering any lost data. By the way, don’t forget to floss. 


For information in Europe, call 31-71-9691 11. Australia, 61-2-879-6577. Canada, 1-800-667-8661. Elsewhere outside 18., 408-252-3570. The Norton Utilities and Norton Disk 
Doctar are registered trademarks and Norton Diagnostics and Speed Disk are trademarks of Symantec Corporation. The names of other products are trademarks or registered 
trademarks of their respective holders. PC Magazine Editors’ Choice awarded 9/14/95, The Norton Utilities, Version 7.0. 1993 бутапісе Corporation. All rights reserved. 


Circle 167 on Inquiry Card. 


ra 4 
d | 


From parallel 860s, to coprocessors and workstations- 


Т 


icroway's industry-leading 

3Z-bit Fortran produces the 
highest quality numeric code and 
supports all x86 operating systems, 
processors and numeric devices. 
NDP Fortran was used to port 


industry standards like SRAC's 
COSMOS/M to the 486 and is 
required to use AspenT ech’s ASPEN m м 
PLUS, IBM's OSL, and Fluid Dynamics' QuadPuter -860... 200 Megaflops 
FIDAP. The compiler uses advanced numeric optimizations The 200 megaflops of Microway's QuadPuter-860 are optimally 
and instruction scheduling which favor fast numerics and harnessed using NDP Fortran-860, libraries from IMSL, NAG 
RISC devices. and KUCK, and the PSR Vectorizer. 
NDP Fortran, CiC++, Pascal КА سے‎ 
and our new Fortran 90 
for the 386, 486, mt . NOP C060 
Pentium, and 860 run MS iM Micro | GIGACUBE ™ 
under either Extended kiss Way SM ^ Microway can build 
DOS, OS/2, NT, UNIX ay | | ou а customized one 
V.3/4, SOLARIS, or Micro |. > 
COHERENT . Way и КЕРО PS отр, 
| tational server using 

The exceciied'DXS "reed five QuadPuters® 
compilers feature GREX, Microway's proprietary device- running in one of our 
independent graphics library. To run large applications on industrial grade Towers 
DOS, our VCPI-based, demand paged virtual memory is for under $50K. We 
superior to all alternatives. We also offer DPMI support for also configure less 
the OS/2 and the Windows DOS Prompt Box. The OS/2 expensive - y work- 

fien | s 32.h . ; stations. eature 
compilers include support for OS/2's 32-bit graphics engine. اس‎ A a 
Microway’s NDP Fortran 90 isa full implementation of the can power supplies 
ANSI Fortran 90, which includes the entire array syntax based on Todd cores 
notation, dynamic memory allocation, module definitions, and  flow-through 
and a complete library of intrinsics. Call for your free demo filtered cooling. 


disk and white paper. УО mam 
To learn why more government research labs, 


f you plan to use a 386, 486, 860 or Pentium and require universities and engineers worldwide specify 

portability across operating systems, numeric speed, "Microway" call our Technical Support Department 
precision and superior technical support, then NDP Fortran, at 508-746-7341. To sign up for our free October 
СІС++ or Pascal is the only solution. Seminars in London, Portugal, Italy, Germany 


Greece or France, please call the appropriate 


number below. 
-— 


Technology You Can Count On 
Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 USA * TEL 508-746-7341 • FAX 508-746-4678 


U.K. 081-541-5466 • Germany 081-541-5466 * Greece 01-291-5672 • India 11 681 0645 * Israel 3-751-2929 
Italy 2-749-0749 • Japan 079 822 5855 * Poland 22-414115 • Portugal/Spain 1-60 4049 * Russia 095 155 030 


Аеуіеиѕ Software 


Integra VDB 


You can use Coromandel’s Visual Database Builder with C++ or Visual 


Basic to write program 


JON UDELL 


ot to brag, but I can 
build the C++ and Vi- 
sual Basic applications 
you see on this page from scratch 
in 5 minutes. They’re not too 
fancy, but they’re not trivial, ei- 
ther. Each uses a master query 
bound to a combo box (for author 
names) to trigger a detail query 
bound to a two-table join (for ar- 
ticle information). The data can 
come from any ODBC (Open Da- 
tabase Connectivity) source. I’ve 
run these programs with identical 
results against FoxPro, dBase, and 
Access files and against two serv- 
ers—SQL Server and Coroman- 
del's Integra. 

The secret to this rapid devel- 
opment of flexible applications is 
Coromandel's Integra Visual 
Database Builder, or VDB, a set 
of tools for creating database-ori- 
ented Windows applications with 
Visual С++ and Visual Basic. 
Each kit includes Integra, a sin- 
gle-user SQL engine that natively 
supports ODBC. Integra’s ODBC 
driver is the most advanced that 
I’ve seen yet, offering level 1 API 
conformance and extended SQL 
grammar. You also get a data man- 
agement tool, a query builder, a 
set of Visual Basic custom con- 
trols for interactive database de- | 
velopment, and a library whose ; 
functions marry the data controls | 
to the ODBC interface. 

You can do quite a lot with the 
custom controls alone. I built my 
test programs exclusively in whal 
Coromandel calls automatic mode. 
That means you simply drop data- 
aware controls onto a form and edit their 
properties in order to bind them to data. 

Like Visual Basic 3.0, Integra VDB pro- 
vides simple data-aware controls, like 
checkboxes and text boxes, that can bind to 
individual database fields. Unlike VB 3.0, 
it also gives you data-aware versions of 
the controls that are most crucial for work- 
ing with columns and entire tables of 


s that work with any ODBC data source 
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data—the listbox, the combo box, and the 
all-important grid. Another control per- 
forms Operations on a SQL cursor, in- 
cluding fetch (next, previous, first, or last), 
insert, delete, update, and query by form. 
Still other controls name data sources, de- 
fine queries, and bind result sets to user-in- 
terface controls. 

For more advanced work, you can code 


directly to the Integra API using either 
C++ or Visual Basic. The boundary be- 
tween VBX (Visual Basic custom con- 
trols) property-editing and coding is fluid, 
though, and the ability to combine both 
styles in a single application makes Integra 
VDB extremely potent. Coromandel’s 
showpiece sample application, for exam- 
ple, features a master-detail view that is 
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М ore than just a leading multi- 
plattorm system, FirstClass 
features [ 
and 
—all in 
the same 
package. 


E-mail 


Conferencing 


Use FirstClass 
for internal 
mail, 
workeroup communication, and even 
as a public access tech support 
solution. All simultaneously from 
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H Built-in support for both Macintosh* and 
Windows machines on the same network (or 
via modem) without costly file servers 


H Handles up to 250 users simultaneously per 
server, 20 of which may be via modem 


H Simple network or modem connectivity to 


client all others use 
H Messages with multiple fonts, styles, 
colors & unlimited file attachments 
H Simultaneous multiple file transfers 
H Background searching 


H Gateways to other mail systems or 
the Internet with full Usenet 
newsgroup sending & receiving 


H Fax gateway for individual or 
broadcast faxing and more! 


FREE DEMO PACKAGE 
AVAILABLE UPON REQUEST 


(| SoftArc Inc. 
کے‎ Global-Area Communications 
B05 Мае Road, Ura 102, Ontario, CANADA 
HIV ZT9 Fax: (416) 754-1856 Interner: 

Риз Сівая: (616) 609-2250 


PHONE: (416) 299-4723 


sotare com 


H ж FirstClass” 


Remote Access 


TAA 


other FirstClass servers or other mall systems 
H Remote or local administration with the same 


N Integra VDB 


You write just four lines of C++ code for a simple Integra VDB application like the one 
shown on page 151. In this example, the OnFileNew handler generated by Class Wizard 
starts the database application by passing the ID of a database dialog box to Coromandel's 
SOcStartApp() API function. Lines in black were generated by Class Wizard; lines in red 


were added. 


void CByteView::OnFileNew() 


// Handler for the File New menu 


// selection. 


void CByteView::OnFileSave() // Handler for the File Save menu. 


, 
é 


completely dynamic. The user can pick 
which table to bind to a master listbox and 
which to bind to a detail grid. This multi- 
purpose form efficiently displays a half- 
dozen different data relationships. 

You can’t achieve such effects just by 
twiddling the properties of data-aware con- 
trols. Lines of C++ or Visual Basic code 
have to be written to prepare and execute 
queries, bind their results to controls, and 
dynamically connect master and detail 
tables. But those lines of code are rela- 
tively few, and they integrate smoothly 
into an application that is otherwise most- 
ly codeless. 


VDB for the Visual C++ Programmer 
Coromandel’s C++ implementation relies 
on Microsoft Visual C++’s ability to sup- 
port VBXs. You begin an Integra VDB 
project by checking AppWizard's VBX 
option, so the new program skeleton it 
writes will contain the function call that 
initializes VBX support, as well as decla- 
rations for VBX event notification codes. 
Then you add the VBX itself to the project, 
along with Coromandel's supporting li- 
brary and a simple application framework 
that knows how to load and activate the 
forms you create. 

Now the scene shifts to AppStudio, 
where most of the "programming" can take 
place. In version 1.0 of VDB, you had to 
create form, data-source, and query con- 
trols, and then manually synchronize var- 
ious properties of these controls. Version 
1.1, which I received while working on 
this review, adds a form builder that sim- 
plifies things even more. Now, when you 
create a new dialog box and drop a VDB 
form control onto it, the form builder au- 
tomatically pulls in supporting data-source, 


à € 


data, and query controls. 

You can define the SQL property of a 
query control using an interactive query 
builder or (if, like me, you find that tool to 
be less than intuitive) by just writing the 
SQL code yourself. The form builder asks 
which data control you'll use for each 
query and binds the control to the query. 
For a master-detail view, it helps you de- 
fine a trigger that connects the detail cur- 
sor to the master. These triggers are a pow- 
erful feature of Integra VDB. They can 
cascade and can synchronize cursors both 
within and across forms. Complex multi- 
form applications are beyond the scope of 
the form builder, however. You create 
these by manually editing form and query 
properties that define bindings, SQL state- 
ments, and queries. 

Next, you launch ClassWizard from 
within AppStudio to wire in the Integra 
VDB function calls that activate and de- 
activate your database forms. Coroman- 
del's application framework reduces this to 
a trivial exercise for applications (like 
mine) that don't handle VBX events (see 
the listing). Real applications, of course, 
must respond not only to application events 
like File New but also to database events 
like insert, update, and delete. But the 
model is the same. You tell ClassWizard 
which events you want to handle; it gen- 
erates handler skeletons; you flesh them 
out. 

Finally, you build and run your С++ ap- 
plication and then, of course, immediately 
begin to tweak it. If you haven't worked 
with VBXs in С++ before, you may be 
shocked to discover how quickly you can 
modify and test your application. АП the 
properties of the database custom controls 
live in the application's resource file. When 


Theonly statistics package 
you Il ever need. 


“The best general-purpose 
Statistics program"* just got better 
For 10 years, SYSTAT, Inc. has been 
producing accurate, comprehensive 
statistics and graphics software. 
SYSIAT 6.0 for DOS, the latest 
version of the highly-rated SYSTAT 
package, brings you new dimensions 
of power and functionality. More 
than 20 statistics modules have 
been added to the basic package, 
without using rore disk space than 
the previous version. And SYSTAT 
for DOS now supports extended 
memory, allowing you to analyze 
larger and more complex problems 
than ever before. Depending on 
your computer's available memory, 
you can analyze thousands of vari- 
ables and unlimited cases. 


From basic to advanced statistics 
SYSTAT provides a full range of 
statistical analyses: m frequencies 
m ¢ tests mmultiway cross-tabs m non- 
parametric statistics ш correlations 
m linear, multiple, and stepwise 
regressions m ANOVA в ANCOVA 
m repeated measures m factor 
analysis ш cluster analysis ш multi- 
dimensional scaling в Box-Jenkins 
ARIMA models m Fourier analysis 
m principal components analysis 
= means models m post-hoc tests 
a time series m nonlinear modeling. 
SYSTAT 6.0 for DOS offers even 
more statistical tools: m quality 
control m design of experiments 
в survival analysis msampling 
m logistic regression m probit analysis 
= matrix algebra m two stage least 
squares m canonical and set corre- 
lation m reliability analysis = linear 
programming m signal detection 
m expected mean squares, and more. 
For market researchers, new SYSTAT 
for DOS provides: m complex stub- 
and-banner tables with multiresponse 
data m conjoint and correspondence 
analyses m tree classification m per- 
ceptual mapping. 


NEW 


SYSTAT" 6.0 for DOS 


More Statistics, Extended Memory 


You can't heat SYSTATS graphs 

PC Magazine says: “SYSTAT has the 
most complete set of graph types 
of any PC-based program.” And no 
other package can do them as easily. 
SYSTAT graphs include: m bar 
charts m box plots m density plots 

a function plots m pie charts 

a Chernoff faces m probability 
plots m quantile plots m stem-and- 
leaf plots æ 2-D and 3-р scatterplots 
= maps with geographic projections 
m contour plots. SYSTAT 6.0 for DOS 
also provides Shewhart, Pareto, and 
CUSUM charts for quality control. 


SYSTAT for Windows & Macintosh 
SYSTAT (version 5) is also available 
for Windows “апа Macintosh? And 
SYSTAT s data and command files 
are compatible across platforms. 


| “SYSTAT (for Windows) — with 
i its superb graphics, high-quality 
statistical algorithms, and 

reasonable price — is an excellent 
choice.” PC Magazine 


May 11, 1983 
SYSTAT Lor Window 


Also available — FASTAT 

If you need powerful statistics 
software but don't need the broad 
range of features offered in SYSTAT, 
choose FASTAT, available for DOS 
and Macintosh. 


For more information and a demo 
disk, call: 


/08-864-5670 


For Windows circle 143, 
For IBM/DOS circle 144. 
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EUR EE For more information call ar. write SY STAT, Inc.. 180J Sharman Avenue, Evanston, [llinois 60201-3793." Tel: 708.864.5570, Fax: 708.492.3567 


Germany: STAICON 49.55,4272075, Italy: PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, New Zealand: Hoare Research 64.7.8562675, 
Poland: COMPANION 48.12.360791, Spain: AdüLirik 34.3.4590722, Switzerland: Fritschy & Partner 41.31:215151, SYSTAT UK: 44.81.4620093 
© 1993 SYSTAT®, tac. *SYSTATIns DOS rated highest in overall evaluation by Saftware Digest Ratings Raport Vol. & No. 5; Moy, 1991, Software Digest ls а registered tradentark of NSTI Inv. 


SYSTAT Australia; Hearne Marketing 61:3.8661766, Holland: Oasis 31.34.0286336, Denmark: Agrolab 45.64:406575, France: Deltasoft 3376.418508, 
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. А MESSAGE TO 
OUR SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER LIST 

available to other companies who wish to send our subscribers 

material about their products. We take great care to screen 
these companies, choosing only those who are reputable, and whose 
products, services or information we feel would be of interest to you. 
Direct mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers’ names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you 
wish to restrict the use of your name, simply send your request to the 
following address. 


BYTE Magazine 


Attn: Subscriber Service 
P.O. Box 555, Hightstown, NJ 08520 
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Веміенѕ Integra VDB 


you add forms, modify SQL queries, re- 
write triggers, switch data controls, and 
tinker with database operations, you can 
test your changes almost immediately. If 
you haven't touched any event handlers, 
the compiler sits idle and a rebuild boils 
down to the few seconds AppStudio takes 
to update the resource file and bind it to an 
otherwise unmodified program. 


The Visual Basic Option 

I also tested the Visual Basic version of 
Integra VDB 1.1, using Visual Basic 3.0. 
Having used the С++ version, I already 
knew how to proceed: Add the VBX to a 
new project, load a file of API declara- 
tions, create a new form control, and use 
the form builder to orchestrate the form's 
data controls, queries, and triggers. A Vi- 
sual Basic handler for the form's Load 
event, installed automatically by Coro- 
mandel, makes the API call that activates 
the database controls on the form. 

Queries run as fast in Visual Basic as 
they do in C++, because the work gets 
done either by an ODBC driver (in the 
case of single-tier drivers like those for 
FoxPro, dBase, and Access) or by a serv- 
er (in the case of multitier drivers like those 
for Integra and SQL Server). And while 
Coromandel says C++ programs that man- 
age lots of database forms can process 
those forms faster than the Visual Basic 
equivalents, I found no noticeable differ- 
ence in speed between the two environ- 
ments. That's because in both cases the 
VBX, not your code, does the work. The 
Visual Basic version also gives you full 
access to the Integra VDB API, and Coro- 
mandel reproduces the dynamic master- 
detail example to prove that Visual Basic 
can wield that API as flexibly as С++ can. 

Why, then, would you ever want to use 
С++ to develop Integra VDB applications, 
or indeed any VBX-intensive application? 
What you want from C++, presumably, is 
the ability not just to reuse but also to ex- 
tend software components. VBXs are re- 
usable but not extensible. While Visual 
С++ emulates Visual Basic to give you 
access to a rich selection of useful VBX 
components, it can't magically transform 
these into true С++ classes. 

What the C++ programmer really needs, 
Coromandel admits, are database-aware 
document and view classes. The company 
is now designing such classes, and until 
they're available, Га incline toward the 
Visual Basic version of Integra VDB. It's 
a bit simpler to use, and it's almost equal- 
ly flexible and powerful. Nevertheless, 
l'm glad the С++ version is available. If 
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The "ЛОЛУ" 64-bit graphics standard And we give it to you with the most advanced 

from Matrox. Windows productivity enhancing features! 

You asked for workstation-level performance from your  * Modeswitch on-the-fly resolution 

PC. We gave you a 64-bit graphics engine. You asked switching within Windows. “(MGA) is significantly - 
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Integra VDB 


your project happens to rely on home- 
grown or commercial C++ class libraries 
and needs an injection of database sup- 
port, you'll find Integra VDB to be a wel- 
come ally. 


Managing Data 

Central to Integra VDB's database model 
is a scrollable, updatable cursor. ODBC 
level 2 drivers have the same capability, 
but currently they're hard to come by. 
Coromandel's API implements forward- 
and backward-scrolling cursors on top of 
the much more common level 1 drivers 
that I used for this review. Insert and delete 
operations logically renumber a cursor's 
record set, but invariant physical record 
numbers are also available for the life of a 
cursor. Specialized cursors support SQL- 
driven import and export operations to and 
from dBase III, delimited ASCII, or Lotus 
1-2-3 files. For high-performance lookup, 
you can stash data temporarily in a mem- 
Ory cursor. 

To create, load, and query databases in- 
teractively, you use the Visual Data Man- 
ager. It gives a common visual interface 
to CREATE TABLE and ALTER TABLE 


No runtime royalties. 
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The included PKzp utility lets you store 
compressed files as a single self-extracting 


| .EXE files that automatically uncompresses 
when run. Only $47.00 


commands for any ODBC data source, 
supports ad hoc queries (you either type 
these or invoke the visual query builder 
to construct them), and performs import/ 
export operations. It's a 
Swiss Army knife for ODBC 
data sources, but I found it 
most useful for creating, al- 
tering, and querying data- 
bases. As a database loader, 
its performance lagged be- 
hind that of Microsoft Ac- 
cess, and it won't build data- 
base schemata automatically, 
the way Access will. Coro- 
mandel acknowledges both problems and 
says they'll be fixed. 


Betting on ODBC 

Coromandel has bet the farm on ODBC— 
wisely, I think. This summer marks the 
arrival of the first two boatloads of ODBC 
drivers. One set of drivers comes from Mi- 
crosoft; the other is from Pioneer Soft- 
ware, whose Q+E Database Library and 
drivers delivered ODBC-like benefits long 
before ODBC became a hot topic. (À 
spokesperson says that Pioneer will soon 


ШШШ ШШ DATA COMPRESSION LIBRARIES!" 


E... Data Compression Libraries!" allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 


e All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKzip software, however the format used by 
the compression routine is completely generic and not specific to the PRZIP file format. 
Application Controlled I/O and memory allocation for extreme flexibility. 

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 
Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 
Compatible with most popular Languages: C, С+ +, Pascal, Assembly, Basic, Clipper, Etc. 
Works with any 80x86 family CPU in real or protected mode. $295.00 


Software developers can reduce the number of diskettes needed to distribute their product by 
using РКар . Call for Distribution License information. 


About the Product 


Integra VDB 1.1 
for Visual С++ ............ 


Coromandel Industries, Inc. 
70-15 Austin St., Third Floor 
Forest Hills, NY 11375 
(718) 793-7963 

fax: (718) 793-9710 
Circle 1075 on Inquiry Card. 


Come See Us At PC EXPO, Booth #430 


offer its own ODBC-aware application 
toolkit.) 

Common data access, long a dream of 
database developers, is fast becoming a 
reality. I maintain a hefty 
FoxPro application that 
wants to become a client/ 
| server application, and mak- 
ing part of that application 
run against five different 
data sources was a real thrill. 

Integra VDB adds value 
to raw ODBC in two key 
areas. The API library lay- 
ers much-needed abstrac- 
tions onto ODBC, notably scrollable cur- 
sors and triggers, and the visual controls 
connect users to data quickly and easily. 
Coromandel is moving fast—the 1.1 re- 
lease arrived a scant three months after the 
1.0 version—and I expect that this already- 
excellent toolkit will keep improving, as 
will the ODBC driver foundation on which 
it rests. M 
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Jon Udell is a BYTE senior technical editor at 
large. You can contact him on BIX as "judell" or 
on ihe Internet at judell@bytepb.byte.com. 
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PKz»P can help! PKzip compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with РКамир. 
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А chain is 
as strong ? 
as its 
weakest 
link. 


Picture your Hardlock'M key as a bike lock, and 
the accompanying software routines used to 
implement the copy protection as the chain. 
You can own the best lock that money can buy, 
but that lock is useless. if the chain is weak. 


Introducing HL-Crypt, a major breakthrough: 
in copy protection. HL-Crypt is not just a shell- 
or simple conditional response checker. Using 
our proprietary Patcher Technology. HL-Crypt 
encrypts and binds the application to your 
Hardlock™ device. HL-Crypt features many 

`. protection modules that secure the application 

` against piracy, reverse engineering, and: 

debugging, to name a few. 


Picture HL-Crypt as an ironclad chain. The only 
ironclad chain in the industry today. For more 
information, call 


1-800-562-2543 
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The DOLCE Protection Linker 
for Hardlock 
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Save Time, Save Money, Save Code... 
Save Your Environment 


REVISION CONTROL 


A quality configuration 
management system 
can save your develop- 
ment environment from 
all kinds of disasters. 
Avoid costly collisions, 
keep a complete audit 
trail, and automatically 
rebuild your project – 
saving time, saving 
money and even saving 
you from potential 


“environmental disaster.” 


When you're looking for 
a quality configuration 
management system, 
you want the best in 

the business. 


MKS RCS (Revision 
Control System) is that 
system. Fully featured, 


Call in for your free copy of "Saving Time and Money with Configuration Management" 


reliable, easy to use, and 
a reputation for excel- 
lence make MKS RCS 
the best in the business. 


B our Windows GUI 
saves valuable time - get 
up and running quickly 


B MKS Make performs 
precise, uniform, repeat- 
able builds of your project 


E designed for use by 
teams on networks; spe- 
cialized support for Novell 


Ш unlimited branching 
and merging, locking, 
binary file support, 
access lists 


E we believe in giving 
our clients the best prod- 


uct at the best price. 
Save thousands of dol- 
lars by choosing MKS! 


E Platforms Supported 


» DOS = WINDOWS 
* UNIX = WINDOWS NT 
© 05/2 * & MORE 


MKS has a reputation 
for excellence - quality 
software, prompt 
support, real value. 

At MKS the customer 
always comes first. Join 
IBM, Lotus, Intel, DEC, 
Hewlett Packard... and 
choose MKS as your 
partner in innovation. 


Complete satisfaction or 
money-back guarantee. 


SYSTEM 


"MKS gave us the 
solution we needed 
across platforms" 
Lotus Development 
Corporation 


"MKS RCS has easily 
paid for itself with 
the time it has saved 
our engineers" 
Glenn Lewis, Intel 


35 King Street North, 
Waterloo, Ontario 
Canada N2J 2W9 
Tel: (519) 884-2251 


Continental 

U.S.A. & Canada: 
800 -265 -2797 

Fax: (519) 884-8861 
inquiry @ mks.com 
CompuServe: 73260, 1043 


MKS 


MORTICE KERN SYSTEMS INC. 
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bounds Checker for Windows 


Nu-Mega’s Bounds Checker catches Windows programming errors 


that other tools miss 


STEVE APIKI 


ounds Checker for Win- 
dows 1.0, in the words of 


Bounds Checker for Windows 


: == waits in the background as your E 
one especially enthusiastic | program runs —when it B ~ 
developer I spoke to, is “a gift from | encounters an error, it popsupa - 5 
the gods." While maybe not worthy | dialog рох апа freezes. - ME 
Щ 


of praise usually reserved for dis- 
coveries of the significance of fire, 
Bounds Checker deserves serious consid- 
eration by C developers plagued by the 
mysterious, hard-to-repeat, and almost im- 
possible-to-catch bugs symptomatic of 
memory violations under Windows. 

Bounds Checker is a debugging tool 
that does what no other Windows debug- 
ging tool can do: It tracks down errors like 
NULL pointer dereferencing, array bound- 
ary overruns, memory leaks, and bad pa- 
rameters passed to Windows API func- 
tions. It runs on Windows 3.1 only and 
requires a 386-class processor. 

І гап Bounds Checker against two Win- 
dows programs. As this review went to 
press, Nu-Mega was finishing up version 
2.0 of Bounds Checker for Windows; I test- 
ed version 1.0 but also worked a little with 
a beta release of version 2.0. My 
primary test program was JView, 


execution, . 


the errant routine, ы 


After your program · 


The Call Stack Arguments, Б че 

button toggles between М 

showing function. arguments m 

as addresses or values. — NE 

Call Stack shows a stack — 1 n ET x 


trace of calls leading up to 
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Bounds Checker for Windows 


information. 


, The Code window shows the 
/ÁA source line where the error 


occurred—you must have 


symbolic debugging 
information available, - Y 


pops up on invalid memory 88 
accesses, writes to NULL 
pointers, and several other 
| events. In this case, the , 
error is an invalid parameter 
passed to a Windows АРІ І po 
function. The Registers The Data window The Info The Status window — — 
` window shows shows the state window lets shows a detailed 3 
386 register of memory when — youtrack description of the 
-— . Information. Bounds Checker Windows heap problem: a bad gi 
nu pops up. and resource parameter passed o) —— 


InvalidateRect(}, ——— 
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an image-file viewer that I'd writ- 
ten using ObjectWindows Library, 
or OWL, and Borland C++ almost 
a year ago and that has been most- 
ly working fine ever since. JView is 
a 250-KB program built under the 


| terminates, Bounds Checker Xr | 
gives you a diagnostic log that TAY 


- allocated but not freed by your 
program and. by. Windows РЫЗ 
on Reka of: your programi 


lists memory изе and memory’ 
and resource leaks. The log- 
includes memory that is. ` 


= 


BCHKW - JVIEW.EXI TEE ME 


art 
file Action §ctlinga Window Help 


Memory Usage Information 


medium memory model. As a test 
using large applications, I also ran 
a huge, commercial application coded 
straight to the Windows API; this is a pro- 
gram at the beta-test stage that’s just over 
4.5 MB, including debugging information, 
and it’s built using the large memory mod- 
el. Bounds Checker did an outstanding job 
on J View, finding some real problems that 
may never have otherwise been caught. It 
also unraveled lots of hard-to-find errors 
on the larger executable file but had some 
problems of its own with an odd-size cus- 
tom stack used in the program. 


What It Can Tell You 

Bounds Checker provides a nice Windows 
user interface, although the guts of the in- 
terface require a virtual device driver. You 


that has been allocated | 


Оп program exit, | Bounds р n 
Checker shows memory / | 


and not freed. — ч, F 


Allocated resources that / 
haven't been freed. On this 
screen, Borland C++ and 
OWL load these resources. 


Bounds Checker also 
reports GDI and USER - 
allocations. 


The line of code where the 
global memory leak 
occurred. 
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KETE Bounds Checker for Windows 


launch Bounds Checker under Windows 
and then use it to load the program you 
want to check. Once your program is 
loaded, Bounds Checker minimizes itself 
and waits in the background, monitoring 
your program’s use of memory and other 
resources. Bounds Checker can also check 
the activities of DLLs that your program 
loads. 

When the program under test does 
something wrong—and believe me, if you 
haven’t run it under Bounds Checker al- 
ready, it will—Bounds Checker pops up 
an error message, a description of the prob- 
lem, and the offending code. Once Bounds 
Checker pops up, you can choose to log 
the error and continue, to terminate the 
program, or choose from among a few 
other options. 

Bounds Checker 1.0 validates Windows 
API calls; in version 2.0, Bounds Checker 
flags actual API failures, which is more 
useful. Bounds Checker 1.0 also monitors 
the first part of the data segment to catch 
NULL pointer references in small- or 
medium-model programs. It tracks the size 
of structures and arrays to ensure that 
writes to these data items don’t exceed 
their boundaries, It watches attempts to 
free unallocated pointers, and it monitors 
allocated memory to check for writes that 
go beyond allocated limits. Finally, it 
catches actual processor faults and han- 
dles them gracefully. 

But Bounds Checker can’t pop up on 
memory leaks. Instead, it monitors memory 
and resource usage to ensure that all calls 
to malloc {) are paired with a call to 
free (), that all LoadResource () calls 
have a corresponding FreeResource(), 
and so on with all memory and resource 
allocation functions. Since problems in this 
class can't be found until the test program 
is done, Bounds Checker pops up a mem- 
ory usage report on test program termina- 
tion. The memory usage report shows stack 
use, memory used from the global and 
local heaps, global leaks (memory allocat- 
ed but not freed), resource 


leaks, and GDI (Graphical About the Product 
Device Interface) and USER | Bounds Checker for 
memory allocated on behalf | windows 1.0........ 


of the test program. 


Real Work 

Once I had played with 
Bounds Checker to find out 
what it could do, 1 was anx- 
ious to try it out on a few pro- 
grams. I first used it to check 
errors in JView, a relatively 
simple program; it ran fine. 
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Because of its simplicity, JView had 
few problems. Keep in mind, however, 
that this is a program that has been stable 
for quite some time without causing no- 
ticeable crashes—and it had bugs. It had a 
few minor resource and memory leaks, 
but these were mostly in code generated by 
OWL and the C compiler itself. JView's 
only serious problem was a parameter vi- 
olation on a call made with an invalid win- 
dow handle made from the destructor for 
one of my classes. Although Nu-Mega un- 
derstandably touts Bounds Checker's 
unique ability to track out-of-range refer- 
ences ahead of the rest of its functions, I 
actually found some serious problems in 
JView and the large test program through 
Bounds Checker's Windows API valida- 
tion. You could find these errors through 
the Windows debug kernel, but the col- 
lection of functions in Bounds Checker 
and its full-code and status displays makes 
finding these errors a more natural part of 
the debugging process. 

Bounds Checker adds a lot of overhead, 
of course, but the slowdown during testing 
wasn't noticeable for JView. For exam- 
ple, it took about 2.5 seconds to open a di- 
alog box under Bounds Checker versus 
half a second without Bounds Checker, 
and this was while using the most strin- 
gent checking options; certainly overhead 
I could live with. The large program was 
also slower under Bounds Checker (about 
9.5 seconds versus 5 seconds to open a 
file), but eliminating some of the most 
time-consuming checks (e.g., checking all 
allocated blocks on every call to an allo- 
cation routine) reduced delays a tiny bit. 

On the large test program, Bounds 
Checker caught many bad parameters sent 
to APIs, more than one attempt to use a 
NULL window handle, and a raft of mem- 
ory leaks. Since the test program was built 
with the large data model, NULL pointer 
checks weren't as useful as they'd be ina 
small or medium model, as large-model 
NULL pointers tend to throw general-pro- 
tection faults as soon as you 
touch them any way. 

Bounds Checker 1.0 had a 
few problems with the large 
file. It was subject to inex- 
plicable system crashes some- 
time during each debugging 
session. After a few rounds 
of phone calls and after see- 
ing a copy of some of the 
source code, Nu-Mega traced 
the problem to a bug in 
Bounds Checker 1.0. The 
large program used the Win- 
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dows SwitchStackTo() API to set up 
its own custom stack; however, it request- 
ed a stack size that was somewhat smaller 
than a full segment. Bounds Checker 1.0 
expected, and assumed, that stacks set up in 
this manner would be a full 64 KB in 
length; thus, it failed on this program. The 
problem is exorcised from the latest beta of 
version 2.0. 

The good news is that these were the 
only problems I had with Bounds Checker. 
Considering that the large test program 
was almost pathologically large for a sin- 
gle executable file—about 18 MB of sym- 
bol information before CVPACK—and 
that CodeView itself sometimes failed on 
this file, I was more than happy with 
Bounds Checker’s stability. 

Naturally, Bounds Checker will tell you 
only about errors in functions that you ex- 
ercise, so if you have a large and complex 
program, it’s best to use Bounds Checker 
while running whatever validation script or 
set of actions you use to test the complete 
functionality of your program. 


Working with Soft-Ice/W 1.3 

Even with Bounds Checker’s complete re- 
porting, you'll want to run a debugger 
alongside Bounds Checker to get the most 
secure handle on errors as they occur. 
Bounds Checker supports direct coordi- 
nation with Soft-Ice/W 1.3, Nu-Mega’s 
low-level Windows debugger. Getting the 
two to work together took some fiddling 
with configuration files, but it was well 
worth the effort. 

Bounds Checker doesn’t offer real de- 
bugging services to help you explore the 
source of errors. You can’t single-step, 
trace, or view variables without looking at 
a memory dump. Bounds Checker works 
extremely well in concert with Soft-Ice/W 
as a “breakpoint generator,” popping you 
directly into Soft-Ice/W whenever mem- 
ory errors occur. With Soft-Ice/W, you 
can, of course, set breakpoints, and trace 
through your Windows code. 

With or without Soft-Ice/W, Bounds 
Checker is a valuable tool, one that can 
help you find bugs that will elude even the 
best debuggers, bugs that could even go 
unnoticed through a good quality-assur- 
ance check. Unless you write perfect C 
code for Windows on the first try, Bounds 
Checker is an outstanding investment. Ш 


Steve Apiki is the director of the BYTE Lab. He 
has worked as a programmer and engineer and 
has a B.S.E.E. from Rensselaer Polytechnic Insti- 
tute. You can reach him on BIX as "apiki" or on 
the Internet at apiki@ bytepb.byte.com. 


You're up against 3 companies with a total of 
87 employees and 13 sales reps. 
Timetobring in the worlds most powerful partner. 


The numbers are in their favor. But numbers alone 
aren't what this client's looking for. And CompuServe 
has the power to prove it. 

CompuServe gives you an edge by gathering 
information and resources typically available only 
to big companies, and delivering them all to your 
personal computer. 

Take part in dozens of professional forums and 
gain insights from industry experts. Get connected 
around town-— and around the world—with E-mail and 
fax capabilities, plus international telecommunications 
(for the price of a local phone call). Collect data on 
markets, prospects, and competitors through reference 


libraries containing archived information from 


thousands of magazines, newspapers, newsletters, 
and other sources. Book your own travel, and access 
news off the wire as it happens. You can even keep your 
hardware and software up to date, and up and running, 
with CompuServe’s hardware and software support. 
Use our basic services as often as you like. 
All it takes is a one-time membership fee and $8.95 
a month. The first month is free. Then explore our 
hundreds of other services available at nominal 
additional charges. For more information or to order, 
see your computer dealer or call 1 800 848-8199. 
Outside the U.S. and Canada, call 1 614 457-0802. 


(81 CompuServe’ 


The information service you won't outgrow.™ 
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We choose the best 486-class notebooks and Macintosh 
PowerBooks for four important applications 


RICHARD FOX AND STEPHEN PLATT 
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f you view travel time as wasted time, read on. We tested 62 of today's fastest PC and Macintosh note- 
books and found a multitude of performance capabilities, color options, and price points to keep you 
working at full speed when you're away from your desk. 

We put 486-class notebooks and 68030-based Mac PowerBooks through their paces with nine 
DOS/Windows and 13 Macintosh performance tests. We also evaluated the systems for screen qual- 
ity, battery life, price, and ease of use. 

Our test sample included color and monochrome DOS/Windows notebooks with CPUs from Cyrix, IBM, 
and Intel. Clock speeds ranged from 20 MHz to clock-doubled 66 MHz. The PowerBooks ran at 33 MHz. We 
chose this performance class because we believe it offers the best in price and speed. 

We limited our scope to notebooks weighing 7 pounds or less, excluding battery and AC adapter. We re- 
quired an internal floppy drive (this criterion excluded the Mac Duo line and the CompUSA 4SL/25.) Dell, 
DEC, Gateway 2000, and Packard-Bell were revamping their 486 notebook lines as we prepared this report 
and couldn't send new systems in time. All but Dell should announce new lines by the time you read this. 

The fastest notebook was the DX2/66-based Amrel 486DX2/66 AC, which ran more than four times 
faster than our baseline 20-MHz 386SX notebook and performed on a par with high-end desktop systems. 
At the other end of the scale 
was the SLC/25-based King- 
Tech KS-486C, with speed 


| | | | | roughly equivalent to that of 
We selected notebooks by choosing the screen quality, battery life, price, features, a slow 386SX machine. But 
ones with the best mix of performance, and ease of use. 
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Anatomy of a Notebook 
LCD SCREEN. Active-matrix color or 
monochrome screens are best but cost 
$700 to $1500 more than passive-matrix 
monochrome. Backlit screens are easier to 
read than edgelit screens. 

em HARD DRIVE. If you use your 

уйк ойый notebook only while 

traveling, you can probably 


color models. got My with small sizes, but К 


It is your primary system, 
choose at least a 200-MB 
unit. 


S 
s 


ANDATIVFAX 
И MODEM. 
DU Convenient If 
you travel 
^ frequently: 
it's one less 
box to pack 
or forget. 


KEYBOARD PORT. 


Е — This port, coupled 
MR a m$ systems ion 
require proprietary 
memory chips, so you roe шт 
should consider added 8 note into a 
memory costs when you P س‎ P 

urchase otebook. ~~ 
Р РЕР "d POINTING DEVICE. 
й? PCMCIA 1/0 SLOT. Allows Trackballs at the far 
VIDEO CONTROLLER. Almost all notebook simple expansion If you need right side of the unit 
vendors use a Cirrus Logic or Chips & а modem or need to connect can be trouble for left- 
Technologies VGA controller. (We to a network. handed users. 
experienced no difficulty with systems using Centered trackballs 
other controllers.) If you plan to use an may be a better 
external monitor at high resolutions, buy a choice for lefties. 
notebook with 1 MB of VRAM {video RAM). 
Back View 

EXTERNAL VIDEO 

CONNECTOR. Most PARALLEL ри 

notebook LCD screens > y^ 

handle a resolution of only o => SERIAL PORT. You 
640 by 480 pixels. Make should get at least one 
sure your notebook's VGA 1 COM port—two if your 
controller can handle up system doesn't have an 
to 1024 by 768 pixels on Internal modem or an 
the external port If you external mouse port. 
want to use an external 

monitor. 


EXPANSION SLOT. For connecting to a docking 
station, which lets you add peripherals on 
expansion cards. 


ILLUSTRATION: BRUCE SANDERS © 1893 
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Compag LTE Lite 4/25E 
This isn't the flat-out fastest 
notebook for Windows 
applications. However, the 
LTE Lite 4/25E's active- 
matrix display was the best 
monochrome display we 
evaluated. The notebook also 
placed first in our battentife 
tests, running 90 minutes 
longer than its nearest 
competitor. PAGE 165. 


Sager NP843T — — 

The NP843T's 10-inch, active- 
matrix color screen displayed 
colors, text, and graphics with 
a brilliance unsurpassed by 
any other notebook. The 
NPB843T was also among the | 
fastest notebooks we tested: 
It outperformed all but one of 
the 12 33-MHz color note- 
books we tested for Windows 
and DOS speed, and it even 
outran one system with a 
higher clock rate. PAGE 167. 


DOS 
Compaq LTE Lite 4/25E 
As in the Windows perfor- 
mance tests, the LTE Lite 
4/25E didn't set the standard © 
for DOS speed; its perfor- 
mance scores were in the 
middle of the pack. But its 
active-matrix monochrome 

‚ screen had the highest quality 
of those we tested, and its 
7T-hour battery life was- 
outstanding. Page 181. 


REPLACEMENT - 

NEC UltraLite Versa 336. 

If you want one system to 
serve at the office and on the 
road, this 15 it, For travel, the 
Versa 33C's active-matrix 
color screen was among the 
best we tested. PCMCIA slots 
accommodate portable 
modems and network 
adapters, and a unique bay 
lets you plug in a floppy drive 
ог а second battery. At the 
office, the Versa can drive.a 
Super VGA monitor and | 
achieves desktopclass video — 
performance. The bullt-in 
keyboard has such a wonder- 
ful feel, you may not want an 
extemal keyboard. PAGE 189. 
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THE BEST 


f Windows on the road is a necessity and you 

don’t require a color display, the following 

486 notebooks offer the best mix of price, per- 

formance, and features. (If you must have col- 
or, see our rankings for best color notebooks on 
page 167.) 

We chose our Best Overall winners from among 
notebooks with processors rated at 33 MHz and 
slower. Our High-Performance category consid- 
ered notebooks that had clock speeds of 40 MHz 
or faster. We made this separation because the 
faster systems fill a specific niche in the notebook 
market. 

We received only 15 systems that fit into the 
high-performance category, and the average price 
of these machines is about $1000 higher than the 
$3100 average of the 33-MHz and slower systems. 
Furthermore, 80 percent of the faster systems had 
below-average battery runs—less than 3 hours. To 
be considered for Low Cost status, a notebook had 
to be priced at $2750 or less. 

Once we had made our initial cuts, we com- 
pared systems for performance when running our 
Windows performance test suite. This test suite 
consists of popular Windows business applications 
that provide real-world measurements of notebook 
performance. The suite also includes low-level 
tests that compare how well video subsystems ex- 
ecute Windows graphics calls. The resulting scores 
counted for 30 percent in our evaluation. Next, we 
factored in display quality (which was weighted 


| | 


WINDOWS NOTEBOOKS 


Steps to Save Battery Power 


Li 


Avoid excessive spinning up 
id spinning down of the hard 


" drive. Once power management 


has been enabled, this can be 


'u achieved i in several ways. А disk 


cache (e. g- ‚ SMARTDRV) 

| buffers information i in system 
memory, reducing the need to 
read from the hard drive. Storing 
your data on a RAM disk when 
operating on battery power elimi- 


nates the need for disk access at 


K | all. . Be careful with this approach, 


however, because your data is not 
secure on the RAM disk and is 
lost once power is shut off. Final- 
ly, experiment with different 
time-out settings for the hard 
drive to find the one that works 
best for you. 


Set the LCD shutdown inter- 

:val to a short time. Backlight- 
ing can eat up a great deal of bat- 
tery power, and when off, it 
simply requires a tap ofakey 
when you are ready to resume 


Most notebooks have controls 

for reducing the intensity of 
the LCD lighting. Backlighting 
requires less power at lower in- 
tensities. 


Minimize the use of floppy 
drives, which also place a 
great strain on the battery. 


Many systems let you adjust 

the processor speed. Set your 
system for the slowest speed that 
gives you reasonable perfor- 
mance. 


If you are going to leave the © 
notebook for a substantial 
length of time, place the notebook 

in its sleep mode. This shuts off 
most of the system’s components 
but saves the contents of its mem- 
ory so that you can pick up where 
you left off. 


Choose a low-voltage CPU. 
Nine of the 14 longest battery 
times were produced by systems 


at 20 percent), battery life (20 percent), ease of use 
(10 percent), features (5 percent), and price (15 
percent). 

The Compaq LTE Lite 4/25E won out as the Best Overall 
Windows system, even though its Windows performance was 
only average. Its display quality and battery-life scores were 
unsurpassed among monochrome Windows systems. For the 
best in Windows speed among the Best Overall finalists, the 

_. TI TravelMate 4000 WinDX/ 
red: | 25 ranked first, running more 
| than three times faster than the 
| baseline 386SX notebook. The 
TravelMate 4000 WinDX/25 
` | even out-scored the Twinhead 
Slimnote 4DX/33M, which 
.| runs at a faster clock speed. 
|| For pure Windows perfor- 
mance, nothing matched the 
Micro-International HCP Mod- 
el 65681M, which ran more 
than five times faster than the baseline notebook and became 
our High Performance winner. The HCP Model 65681M was 
the fastest monochrome system on the BYTE Windows low- 
level tests. In the Windows application tests, it was the fastest 
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working. 


with 3.3-V processors. 


monochrome notebook to run the Excel test and placed sec- 
ond (behind the TI TravelMate 4000 WinDX2/50) in the 
Word for Windows and Lotus 1-2-3 for Windows tests. The 
CompUSA 486DX2/66 Slimnote placed second overall, with 
a higher price tag and slower performance but 35 minutes 
more battery life. 

All but two of the top-ranked Windows systems turned in 
above-average battery-life numbers, with half of the times 
topping 4 hours. Only the Twinhead Slimnote 4DX/33M and 
the HyperData HB 2300 DLC/40 had below-average battery 
endurance of under 3 hours. The HyperData system, which is 
based on a Cyrix 486DLC processor, was also the only ranked 
Windows system to employ a non-Intel CPU. Overall per- 
formance of this 40-MHz unit was comparable to Intel 33- 
MHz-based notebooks (except in the integer-math portion 
of the BYTE CPU test, where results placed it squarely be- 
tween the 50-MHz and 66-MHz systems). Its $2295 price 
also makes it the only notebook that qualified for both Low 
Cost and High Performance consideration. 

А pointing device is crucial for Windows use. While most 
of today's notebooks include an integrated trackball with two 


buttons, the location and de- 
sign vary greatly from model 
to model. Micro-Internation- 
al's design is easy to use if you 
are right-handed: The trackball 
sits between the keyboard and 
the display on the far right side 
of the system, with the two in- 
put buttons on the right side of 
the case. Lefties may not be as 
pleased with the placement. By 
contrast, CompUSA places the 
trackball above the keyboard 
and slightly to the left of center, 
which makes it convenient for 
either left- or right-handers. 
The downside is that you're 
forced to hold your arm unnat- 
urally elevated above the key- 
board. 

We found some keyboard 
designs to be unsuitable for 
long typing sessions. For ex- 
ample, the HyperData HB 
2300 DLC/40’s keyboard 
stands a full 1'/ inches above 
the work surface; it's best to 
use an external keyboard or 
separate wrist rest when you're 
using this notebook for long 
typing periods. The Low Cost- 
winning Zenith Data Systems 
(ZDS) Z-Note had a much 
more comfortable keyboard 
that approximated the spa- 
ciousness and response of a 
desktop keyboard. 

The $1948 AST Bravo pro- 
vided several unique hot-key 
features. You can use keys to 
toggle through several differ- 
ent gray-scale schemes to find 
the best color mapping for a 
particular application. This is 
especially helpful in determin- 
ing the quick keys listed in an 
application menu or viewing 
the highlight bar. To conserve 
power on the Bravo, you can 
use keys to quickly enable or 
disable the LCD backlighting 
or enter a low-power mode that 
reduces both CPU speed and 
backlight intensity. The Bravo 
(as well as the Compaq LTE 
Lite) also includes a pop-up 
battery gauge that predicts the 
amount of remaining battery 
time based on the current us- 
age pattern. 

The Texas Instruments 
TravelMate 4000 WinDX/25 
and WinDX2/50 map PageUp. 
PageDown, Home, and End 
keys via function-key/arrow- 
key combinations. 


BY TE 


BE 


- eS T 


Compaq LTE Lite 4/25 


c This notebook lasts more than 7 hours—90 minutes longer than its 
ils nearest competitor. Further, its active-matrix monochrome screen's 

a euo. gray-scale quality, clarity, and range of viewing angles made it the 

rd best monochrome screen we saw; its quality even rivaled that of 

some active-matrix color displays. A good screen like this is 

important for Windows: it avoids the muddy grays that can easily obscure visual 
details їп a windowing environment. The trackball placement is unusual; it sits next 
to the screen rather than near the keyboard. The pointer is easy to use, although 
the small ball sometimes wobbled during use. Numerous security features, such 
as power-on and setup-utility password protection and a pop-up battery gauge 


on the LCD, round out the Compaq LTE Lite 4/25E's capabilities. 


BEST Compaq LTE Lite 4/25E 
RUNNER-UP 205 Z-Note 4251 п Model 120 
RUNNER-UP TI TravelMate 4000 WinDX/25 
RUNKER-UP AST Bravo NB 4/25s 

RUNKER-UP Twinhead Slimnote 4DX/33M 


Need the fastest Windows performer? 


PRICE 


$4339 
$2599 
$2678 
$1948 
$2195 


HIGH PERFORMANCE 


CPU 


5025 
50/25 
DXj25 
Sx/25 
DX/33 


WINDOWS EASE OF BATTERY LIFE SCREEN 
SPEED — USE (HOURS-MIN) — QUALITY 
2.01 Good 7:06 Excellent 
2.89 Good 5:27 Fair 

3.13 Good 4:46 Fair 

241 Good 3:16 Good 
2.96 Fair 2:51 Fair 


Micro-International HCP Model 65681M 


32 minutes), two PCMCIA Type II slots, readable LED status indicators, and an excellent keyboard. 


BEST Micro-Intemational HCP Model 65681M 


RUNNER-UP CompUSA 486DX2/66 Slimnote 
RUNKER-UP T1 TravelMate 4000 WinDX2/50 
RUNNER-UP HyperData HB 2300 DLC/40 


PRICE 


$2805 
$3228 
$3499 
$2295 


Budget conscious? 


BEST ZDS Z-Note 425Ln Model 120 
RUNNER-UP TI TravelMate 4000 WinDX/25 
RUNKER-UP HyperData НВ 2300 DLC/40 
RUNNER-UP AST Bravo NB 4/25s 

RUNNER-UP Twinhead Slimnote 4DX/33M 


PRICE 


$2599 
$2678 
$2295 
$1948 
$2195 


CPU 


50/25 
0/25 
DLC/40 
SX/25 
DX/33 


WINDOWS EASE OF BATTERY LIFE SCREEN 
SPEEDY USE (HOURS-MIN) — QUALITY 
5.28 Good 3:32 Good 
4.40 Excellent 4:07 Fair 
4.75 Good 4:01 Fair 
3.52 Excellent 2:52 Fair 


LowcosT | Zenith Data Systems (ZDS) Z-Note 425Ln Model 120 


This $2599 notebook ran siightly faster than our Best Overall system. The Z-Note's dis- 
play quality isn't in the same league as the Compaq LTE's, but the edgelit passive 
screen was visually pleasing and well above average in our screen-quality tests; it beat 
the screens of numerous more expensive systems. The screen’s wide viewing angle 
means you can move around while using the notebook and still see what you are do- 
ing. The keyboard is a pleasure to use. A built-in Ethemet adapter is standard. 


BATTERY LIFE SCREEN 


WINDOWS EASE OF 

SPEED — USE (HOURS:MIM) QUALITY 
2.89 Good 5:27 Fair 

3.13 Good 4:46 Fair 

3.52 Excellent 2:52 Fair 

2.41 Good 3:16 Good 
2.96 Fair 2:51 Fair 


Higher numbers indicate better performance (а 20-MHz 3865Х Toshiba T2200SX = 1.0). 


WINDOWS 


For the sharpest display and best battery... 


If you need a notebook with processing power for massive spreadsheets and databases, 
to perform gray-scale imaging, or for other demanding tasks, the HPC 65681M is for you. 
It ran our Windows performance tests twice as fast as the Compaq LTE Lite 4/25E, our 
Best Overall winner. In fact, this was the fastest monochrome notebook in our entire test 
sample. The HCP 65681M's monochrome screen quality is the best we saw from pas- 
sive-matrix monochrome displays. In addition, it offers a reasonable battery life (3 hours, 


SCREEN 
SUE (IN.) 
9:5 
9.5 

10 

8.8 


SCREEN 
SUE (IN) 
9.5 

10 

8.8 
9.5 

10 
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THE BEST 


COLOR NOTEBOOKS 


olor 486 notebooks are the easiest notebooks to use if you 

are running a GUI. But exceptional screen quality comes 

with a hefty price premium. Generally, an active-matrix 

color notebook will cost $500 to $1000 more than a simi- 
larly configured passive-matrix color system, and a passive-color 
product will cost $500 to $700 more than a passive-monochrome 
model. Micro-International’s notebooks illustrate this: A mono- 
chrome unit lists for $2805, an equivalent passive-matrix color 
notebook lists for $3535, and the active-matrix color version lists 
for $4305. 

Screen quality counted for 20 percent in our evaluation when we 
chose the best color notebooks. We also factored in performance (30 
percent). For all the categories, performance was an average of 
DOS and Windows test scores. We also considered battery life 
(20 percent), ease of use (10 percent), features (5 percent), and 
price (15 percent). 

We chose our Best Overall winners from among notebooks with 
processors rated at 33 MHz and slower. Our High Performance 
choices considered notebooks with clock speeds of 40 MHz or 
faster. 

To qualify for Low Cost status, a notebook had to be priced at 
$2750 or less. Thus, it is not surprising that all the Low Cost sys- 
tems came with passive-matrix displays. Moreover, 20 of the 21 
most expensive notebooks that we tested contained active-matrix 
color displays. Active-matrix technology adds weight as well as 
cost—13 of the 20 heaviest models in our sample were active-ma- 
trix units. 

All the systems considered for the Best Overall category had 
active-matrix screens; active matrix remains a clearly superior 
technology. These displays use three transistors to control each 
pixel's red, green, and blue values. By contrast, passive-matrix 
screens use three transistors to control an entire row or column of 
pixels. 

Active-matrix displays deliver brilliant, fully saturated colors; 
deep contrasts; and wide viewing angles. Passive-matrix displays 
have slower refresh rates and narrower viewing angles, and they are 
prone to color streaking and pointer submarining (where the cur- 
sor seems to disappear when you are moving it across the screen). 
In our screen-quality testing, all the passive-matrix displays post- 
ed scores that were well below those achieved by the active-matrix 
products. 

The $3750 Sager NP843T ranked 
first among the Best Overall systems, 
in part for its winning performance 
in the Excel 4.0a portion of our ap- 
plications tests. This benchmark, 
which displays many different mul- 
ticolored bar, column, line, and pie 
charts, provides a good basis for com- 
paring video performance, and the 
Sager NP843T repeatedly placed 
within the top five in several of these 
tasks. Runner-up NEC UltraLite Versa 33C outclassed the Sager 
NP843T in every aspect of our testing, but its steep list price of 
$5538 was almost $1800 higher than the Sager NP843T's—and the 


Rankings for This Application Considered: 


WINDOWS AND DOS PERFORMANCE 30%, 
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Key Notebook Terms 


Active matrix 

Each pixel of an active-matrix display uses three transistors to 
control the red, green, and blue signals. This produces vibrant, fully 
saturated colors; deep contrasts; and wide viewing angles. However, 
due to manufacturing complexity, users must pay a price premium 
for active-matrix technology. 


Docking station 

Ап external expansion chassis that attaches to a notebook. A 
docking station can provide adapter slots, drive bays, and ports for 
attaching an extemal monitor, keyboard, and mouse. It provides the 
means for using the notebook as a desktop unit when you're not 
traveling. 


Dual scan 

An enhanced passive-matrix screen technology that divides the 
screen into two portions. Dual scan improves the refresh rate of the 
screen by updating two lines simultaneously. This technology is 
twice as fast as standard passive screens that update one line at 

а time. 


Hot swap 
The ability to swap batteries while using the notebook, without 
shutting off the power. 


LCD 

Liquid crystal display; a common display technology used in portable 
computers that uses a liquid between two transparent electrodes. 
When an electric current passes through the electrodes, the 
molecules in the liquid form a crystalline pattem that polarizes the 
light passing through it. 


Nickel cadmium, NiMH 

Two battery chemistries prevalent in mobile computers. Nickel- 
cadmium batteries are prone to the memory effect: When they are 
recharged before they are completely drained, subsequent charges 
tend to run out at about the point where they were last recharged. 
Nicke-cadmium batteries are being replaced by more expensive 
NiMH (nickel-metal-hydride) batteries, which offer more power per 
pound than nickel-cadmium batteries and do not exhibit the memory 
effect. 


Passive-matrix 

Each column or row of pixels in a passive-matrix display uses three 
transistors to control the red, green, and blue signals. Passive-matrix 
units produce slower refresh rates and narrower viewing angles than 
active-matrix displays (see Active matrix, above). This technology is 
also subject to color streaking and pointer submarining (where the 
cursor seems to disappear when being moved across the screen). 


PCMCIA 

An acronym for Personal Computer Memory Card International 
Association, as well as the name of the standard established by that 
association. PCMCIA is a hardware and software specification for 
memory, 1/0, storage, and communications (e.g., fax, modem, and 
network adapter) devices. All these devices can be inserted into a 
credit-card-size slot (the slots range from 3.3 millimeters to 10.5 
mm in height) in the notebook without any need for configuration by 
the user. The standard has yet to achieve plug-and-play compatibility, 
however. 


Power management 

A common feature in portable computers that conserves battery life 
by shutting down system components such as the hard drive and 
the display. Some systems slow down the CPU's clock speed as 
well. 


MRR o Y TE BEST 


tested notebooks. (The price of 


the Versa 33C is partly owing Need the best color at an affordable price? 
to this unit's having 12 MB of 


КАМ; most of the reviewed 
notebooks included only 8 Sager NP843T 
MB.) 

Most color notebooks re- ccm The Sager NP843T's 10-inch, backlit, active-rnatrix display scored top 
quire more power to operate QUIE honors for quality in the color purity section of our screen-quality test. 
than monochrome units do. 2228 Overall, this screen was in the top three for clarity and brilliance In 


Monochrome notebooks aver- displaying color text and graphics. The NPBS43T's speed score was the 


aged 3 hours, 19 minutes of second fastest of the 12 33-MHz color notebooks we tested and was 
battery life, while the average faster than one system with a higher clock rate. The keyboard is well built, with a nice, = : 
battery life of the color mod- crisp response; most of the keys are full-size, making it easy to use. The Sager's trackball is located on the 


els was only 2 hours. 48 min- upper right edge of the keyboard. 


utes. Eight out of the 10 best 


battery times were produced PRICE — CPU OVERALL EASE OF BATTERY LIFE SCREEN SCREEN SCREEN 
by monochrome products. Vi WE DONIS) QUALITY — SUE (0L) ТЕСНОЕ 
However, this is merely an BEST Sager NP843T $3750 DX/33 2.99 Good 2:52 Excellent 10 Active 
overall trend in our testing; WEP NEC UltraLite Versa 33C $5538 SL/33 3.06 Excellent 2:55 Excellent 9.5 Active 
there are plenty of exc eptions. RUNNER-UP d e à 4/25SL ColorPlus I ars a : iit E -n эн н 
: : RUNNER-UP Acer Note 750 Р xcellent 4:2 Соо ; ctive 
sia ania актеңашы: aleve RUNNER-UP NEC UltraLite Versa 25C $4888 SL/25 2.52 Excellent 2:40 Excellent 9.5 Active 


battery-life numbers that were 
higher than the monochrome 
average. The Acer Note 750C, Need speed and color? 
the winning Best DOS Color 
notebook, lasted 4.5 hours, [е M di size) i PN Led zi Micro-International HCP Model! 65681C 
which places it within the top 
five models for battery en- 
durance. 

The median battery life for 
an active-matrix color system 
was 2.9 hours, outlasting the 
median time of 2.5 hours for 


This passive-matrix color notebook was the third-fastest system in our entire sample. It 
repeatedly placed within the top three slots in our videointensive application tests and 
flew through tests like our WordPerfect 5.1 for DOS print preview, charting portions of 
the 1-2-3 for DOS and Windows benchmarks, and the font-change section of the Word 
2.0 for Windows test. Color detail was good, with crisply defined text in all modes. The 
display's viewing angle was above average, but the colors themselves were washed out. 


the passive-matrix models. The keyboard was well arranged and had an excellent feel; All the keys were large, were placed where a touch-typist 

Once again, we saw excep- would expect to find them, and had nice travel. 

tions. Our low-cost leader. the 

Toshiba Satellite T1900C, out- PRICE CPU OVERALL EASE OF BATTERY LIFE SCREEN — SCREEN SCREEN 

lasted more than two-thirds of SPEED’ USE (HOURS:MIN) QUALITY — SUE (IN) TECHNOLOGY 

all the notebooks tested, with BEST Micro-International HCP Model 65681C $3535 DX2/66 3.92 Good 2:33 Fair 9.5 Passive 

3 hours, 17 minutes of staying RUNNER-UP AMS TravelPro 5366A $3895 DX2/66 3.39 Good 2:52 Good 9.5 Active 

time. RUNNER-UP TI TravelMate 4000 E WinDX2/50 $5278 DX2/50 3.62 Good 2:36 Excellent 8.5 Active 
All the notebooks in this re- RUNNER-UP Twinhead Slimnote 4DX2/66T $4399 DX2/66 3.41 Fair 2:38 Good 8.5 Active 

view offer a maximum inter- FUMMERUP Amrel 486DX2/66 AC $5249 DX2/66 4.13 Fair 1:30 Good 8.5 Active 


nal resolution of 640 by 480 
pixels. However, nearly all sup- Need economical color? 


port higher resolutions, either 
Low созт EET: 


800 by 600 or 1024 by 768 pix- 

els, on external monitors. This 

= especially important if Dim Toshiba's new Satellite presents a good set of features in a low-cost package. The 

want your notebook to serve as passive-color screen did well on our quality tests, providing crisp text and good graph- 

your desktop system. Among lcs, but it offered limited left/right visibility. This means that you'll be able to read the 

top color systems, only the screen easily, but only from head on. The notebook is based on the SXA/20 chip and 
provides more than enough performance for day-to-day activities: its performance was 

faster than that of 19 of the 27 systems with clock speeds less than 33 MHz. and 


Toshiba Satellite does not sup- 
port 1024 by 768 pixels exter- 


nally: It supports only 640 by faster than two 33-MHz systems. It uses a QuickPart mouse, which simplifies the process of attaching and detach- 
480 pixels. ing the external mouse. Sliding port-covers slip inside the case so they won't easily break or get lost. A Type Ill 
Simulscan support, which is PCMCIA slot further distinguishes the Satellite: Only nine other systems support the larger Type III slots. 
the ability to simultaneously І 
display on both the internal PRICE CPU OVERALL EASEOF BATTERY LIFE SCREEN SCREEN SCREEN 
LCD and the external monitor, SPEED USE (HOURS-MIN) QUALITY — SUE(M) TECHNOLOGY 
is another important consider- вт Toshiba Satellite T1900C $2700 SXA/20 2.03 Excellent 3:17 Fair 9.5 Passive 
ation. Only nine of the tested — gug4p AST Bravo 4/25s Color Model $2748 SX/25 2.14 Good 2:15 Fair 95 Passive 
notebooks—including the To- ннн AMS TravelPro 4533 PAS $2495 DX/33 2.68 Good 2:11 Poor 7.75 Passive 
NEG ТИНИ DUE ПИР M 
port this feature. ` Higher numbers indicate better performance (a 20-MHz 386SX Toshiba T2200SX = 1). 
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The ZEOS Conte 
That Great Things Co 


Less than 


4 pounds, yet 
runs Windows! 


Intel 386SL or 
486SL CPU 


{Г ў ТЕ tee ge a Fase 
wo T x^ vcn et Pony 


; КА arian 


48651 version 
has local bus 
video for 
Windows 
acceleration ! 


VGA backlit 
screen 


UR Уз 12 Е Я 


Built-in | 
trackball 


Smaller than a notebook. Lighter than 
your briefcase. The ZEOS Contenda sub- 
notebook is proof that great things come in 
small packages...including plenty of power 
to run Windows wherever you go! 

We start with a smart Intel SL processor 
—your choice of either a 386SL-25 or new 
486SL-25. You'll find that the Contenda’s proc- 
essor extends your battery life significantly— 
because it's intelligent enough to power-down 
the memory, disks, modem and more when 
they're not in use. 


‘Lotus TOT nizer-p Tae ЕЛ 1-1-1 


р Es ЕЕ " Page Foals реет нне. 


Шы T 
Ww rt AT мге ad Jon Jo im 


д 


EPA POLLUTION PREVENTER 


aid ptam 


4 ...if you're 
looking for a 
subnotebook 
and want to 
make next to 
no compromis- 
es, then the 
$1295 ZEOS 
Contenda is 
your best bet.” 


—PC Week 


What's more, 
the Contenda's 
features make it 
a pleasure to use. 
Features such as 
a high-resolution 
backlit screen that's crisp and vibrant. A 
built-in trackball so you won't have to tote a 
mouse around. And with a standard 80MB 
hard drive, memory up to 10MB and weight 
of less than four pounds, it's one powerful, 
portable Windows workhorse! 


nda. Solid Proof 


me in Small Packages. 


UP ACKAGE 1 PACKAGE 3 E 


386SL Contenda: m 
Lease: $59/month 

B2MB RAM 

ii 80MB IDE hard drive 


486SL Contenda: $1795 
Lease: $66/month 

= 4MB RAM 

= 80MB IDE hard drive 


PACKAGE 2 


386SL Contenda: $1595 
Lease: $62/month 

= 4MB RAM 

= 80MB IDE hard drive 

m External 3.5" floppy disk drive 

ш MS-DOS 6.0 

m Microsoft Windows 3.1 

в Lotus Organizer 


48651 Contenda: $1995 
Lease: $73/month 

m 4MB RAM 

= 80MB IDE hard drive 

а External 3.5" floppy disk drive 

а MS-DOS 6.0 

Bi Microsoft Windows 3.1 

E Lotus Organizer 


FAVORITE OPTIONS 


ACCESSORIES 
External 3.5" floppy disk drive $99 


Extra battery $99 

External charging stand $79 

Custom leather carrying case $129 
Custom nylon carrying case $79 
DC-DC adapter $49 

MEMORY UPGRADES 
386SL: 2MB to 4MB upgrade $99 
386SL: 4MB to 10MB upgrade $561 
486SL: 4MB to 8MB upgrade $198 


COMMUNICATION 

FastLynx File transfer software $79 
Internal 2400 bps modem with 9600 > 
send fax and 4800 bps receive fax $99 
om Ethernet adapter (IOBT or Coax) 


386SL Contenda: $1795 

Lease: $69/month 

B4MB RAM 

B 80MB IDE hard drive 

m External 3.5" floppy disk drive 

и Custom leather carrying case 

B Extra battery 

E Internal 2400 bps modem with 9600 bps 
send fax and 4800 bps receive fax 

B MS-DOS 6.0 

ш Microsoft Windows 3.1 

B Lotus Organizer 


486SL Contenda: $2395 
Lease: $87/month 

= 8MB RAM 

m 80MB IDE hard drive 

в External 3.5" floppy disk drive 

ш Custom leather carrying case 


E Extra battery 
E Internal 2400 bps modem with 9600 bps 
send fax and 4800 bps receive fax 
= MS-DOS 6.0 
ш Microsoft Windows 3.1 
m Lotus Organizer 
AWARD-WINNING 
SERVICE & SUPPORT 
We're the only 
company to win 
PC Magazine's 
Readers’ Choice 
for Service and 
Reliability—for 
both desktops and 


notebooks — twice! 


TOLL-FREE 

TECH SUPPORT 

AT ANY HOUR. 
Were here for yu 2 

24 hours a day, 365 days 

a year, and always a toll- 

free phone call away 


WARRANTIES & GUARANTEES. 

All ZEOS systems come with a One Year 
Limited Warranty, Express Parts Replacement 
Policy and a 30-Day Money-Back Guarantee. 
You're going to be very satisfied. We guarantee it! 


Circle 166 on Inquiry Card. 


STANDARD WITH EVERY ZEOS 

CONTENDA: 

m 25MHz 8038651, ог 80486SL 
microprocessor. 

B RAM expandable to 8MB for 486SL, 
10MB for 386SL. 

B IDE hard drive. 

E Display: 640 x 480 VGA backlit, .23 dot 
pitch, Sharp 74" diagonal, up to 64 shades, 

ш 256K (386SL version) or 
512K (486SL version) 
video RAM. 

ш 486SL version 
includes 3.3v technol- 
ogy for added battery 
life, PI local bus for 
Windows acceleration, high-speed floppy 
drive controller, built-in math coprocessor. 

B Supports simultaneous display with an 
external SVGA color monitor. 

E Replaceable and rechargeable ММН 
battery. 

ii 80-key keyboard with embedded numeric 
keypad and easy-to-use built-in trackball. 

E One serial port, one parallel port, one 
video port, and ports for optional internal 
fax/modem and external floppy drive. 

ш AC adapter with full range from AC110- 
240V to DC. 

ш Power Management: Fully featured, 
including De-turbo, programmable 
Standby features and Suspend to disk. 

E Password feature built-in ROM. 

m 97" x 6.1"; 3.9 lbs. 

B FCC Certified Class В; UL Listed. 

= Complete ZEOS Customer Satisfaction 
Package. 


CALL NOW TOLL FREE 


800-554-5226 


24 HOURS A DAY 


Fax Orders: 612-633-1325, Government: 800-245-2449, 
TDD Orders: 800-228-5839, Outside U.S. and Canada: 
612-633-6131. MasterCard, VISA, Am Exp, Discover, 
E uq grams. Open 24 Hours a Day 


INTERNATIONAL, LTD 


Ыар. МУ S541) USA. ТЕГЕ. а а раа 
(NASDAQ eha ZIK SNR YT ИЕ) 
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How We Tested 


PERFORMANCE 


We tested each 486-class notebook 
with a performance suite of combined 
BYTE low-level DOS and Windows 
benchmarks, along with Windows ap- 
plication tests developed by NSTL. Mac 
PowerBooks ran BYTE's Macintosh 
Performance Benchmarks version 2.0. 

The BYTE DOS low-level tests mea- 
sure performance of specific system 
components, including CPU, FPU, 
memory, video, and hard drive. The 
Windows low-level tests exercise the 
Windows GDI (Graphical Device In- 
terface). These determine how well a 
system can execute basic graphics calls 
within Windows, including calls that 
display pixels, lines, rectangles, poly- 
gons, and ellipses. Text and BitBlt op- 
erations are also executed. Windows- 
based performance tests (both low-level 
and application) were executed in 640- 
by 480-pixel resolution at 16 colors. 

The NSTL application tests use pop- 
ular business applications that give a 
real-world representation of notebook 
performance. For DOS tests, we use 
WordPerfect 5.1, Lotus 1-2-3 release 
2.4, FoxPro 2.0, and Autodesk Animator 
Pro 1.0. Our Windows application tests 
include Microsoft Excel 4.0a, Microsoft 
Word 2.0b, and Lotus 1-2-3 for Win- 
dows 1.1. 

All applications execute macros that 
exercise common areas of each appli- 
cation. For instance, the Word for Win- 
dows test includes many subtests that 
measure a variety of activities, including 
common file I/O, search and replace 
functions, changing fonts, page and line 
scrolling, spelling checking, print pre- 
view, and print to file. 

For comparisons, we scaled all test 
scores against a 20- MHz 386SX To- 
shiba T2200SX, whose performance 
equaled 1.0 in our index. Thus, a sys- 
tem with an overall performance index 
of 3.0 executed our tests three times 
faster than the baseline T2200SX. 

The Macintosh performance suite is a 
sequence of 13 tests. Four are low-level 
performance tests, concentrating on the 
CPU, FPU, disk, and video. Two oth- 
ers are the industry-standard LINPACK 
and Dhrystone tests. Finally, the suite 
includes seven application tests, includ- 
ing word processing, desktop publish- 
ing, database, program development, 
graphics, mathematical, and spreadsheet. 


All test scores are scaled relative to the 
baseline Mac Classic II. 


EASE OF USE 


To gauge usability, we evaluated several 
factors. Keyboard quality was impor- 
tant, and we considered whether non- 
character keys were located in more-or- 
less standard positions, how comfortable 
the typing angle was, and the crispness 
of key response. 

We judged pointing devices by con- 
sidering whether the design accommo- 
dated both left- and right-handed users 
and whether the pointer's location was 
within convenient reach from the key- 
board. We considered 
status indicators: Were | 
the common conditions | 
(e.g., battery low and 
hard disk access) rep- | 
resented? Was the in- 
dicator's meaning ob- 
vious or obscure? Were 
indicators easy to see? 

We also looked at 
the less-frequently-used 


270 BYTE/NSTL LAB REPORT OCTOBER 1993 


Color bars helped our panel of testers rate displays for color 
areas of battery instal- purity and depth. 


lation, setup utility, 

memory expansion, ports, and overall 
construction. Finally, we considered the 
completeness and clarity of the technical 
documentation. 


SCREEN QUALITY 


We evaluated three aspects of display 
quality: crispness, intensity/color range, 
and viewing-angle range. Crispness 
measures how detailed the line- and 
character-drawing abilities of the screen 
are. We ran numerous tests to examine 
text clarity in both color and mono- 
chrome environments; horizontal and 
vertical line placement; color and gray- 
scale displays; LCD streaking; and sol- 
id color and black, gray, and white re- 
gions. 

We used DisplayMate Professional 
1.0 from Sonera Technologies, which 
provides a wide range of monitor tests. 

All the tests were run 
| in a darkened room 
and examined by a 
panel of testers. Many 
of the tests were rerun 
at different times to 
ensure that our results 
remained consistent 
throughout the testing 
cycle. 

To determine color 
quality, we displayed 
a color bar on each of 
the color systems and segregated dis- 
plays into five categories, ranging from 
those with bleached and barely distin- 
guishable colors up through the best 


. Windows at Your Fingertips 


FT "Scoring high in overall value and design, g ^ әт" М, the Motorola chipset which provides eight power-saving 
| ! j $ theMicro Electronics WinBook givesyou ff ~ 6. SCN, features, even while running Windows. Plus, we have 
| a lot for your money, including an f 


Е ZO fine-tuned the WinBook's screen. In monochrome 
MAGAZINE outstanding integral trackball.” КА and now in dual-scan STN == get sharper 
PC MAGAZINE, August 1993, Cover Story: Portable Computing m | and clearer Images with less Cursor 105$. 

The WinBook by Miro Electronic? ej The WinBook was engineered for Micro Electronics, 
uti D 2 Wife АП uen adivisionofMEI/MicroCenter, Inc. MElis America’s 
nomic design to make it easier to use. 


| = direct source for computer accessories. 
e 
It features a built-in, centered trackball which allows 


Micro Center has been selling PCs for more than 14 
-hirt T | ears—longerthanIBMorCo ithover736 
you to control cursor movements effortlessly with ا‎ С Лен s p a h epi 
either thumb without having to lift a single finger off the 


centered under the F units sold. With over 22 million satisfied customers 
| | i | keyboard # nationwide, we have developed a superior support staff, 

. Fullsize keys and the WinBook's exclusive slop- | 
ing hand rest let you work in total comfort. 


. including top engineers and technical specialists. So you al- 
ways get the highest quality product at the lowest possible price. 

The WinBook comes with the power and speed needed to run Windows Before you choose a notebook computer, look at the WinBook—the first note- 

effectively. You get 4MB memory, the new ultrafast 486SLC/E processor and ^ book computer designed specifically for Windows. 


WinBook 


ial is) ff Ск: 


178 LEER Ty ааа ces rt immi 


Internal 35° floppy disk drive — PCMCIA 20 sla 
— mma | Mouse/keyboard, paraliel, serial and VGA 


-—— uim Eten Region | : 
= aod Wes Gi lait bead 


The5.41b. WinBook, designed by award-winning ports plus PCMCIA expansion 


Palo Alto Design m 
s Includes a 9600 baud send/4800 baud receive тшт шал a д Dockingstationgives you desk- 
fax/2400 baud modem. | top power 
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• Fast-acting, LCD screen for less cursor boss. 
* Industry-standard. PCMCIA 2.0 slot for future 


— 6664 With the available docking station, 
your WinBook instantly becomes 


expandability. Em [- E à full-function desktop com- 
video RAM. MEL me чы Жынды, E puter. The two expansion 
а zA ЖК ipi аы] орні Муны wr yon 
| pza ВЕ to add peripherals such as moni- 
Longer battery life tors, hard drives, CD ROMs, 1/O cards or an ех- 


tended keyboard. It also mdudes parallel, serial, PS/2 
mouse, external keyboard ard VGA ports. 


And it's just $399! 


The WinBook features NiMH 2200 MA batteries with gold- 
plated contacts. This allows it to run much longer than units 
with traditional NiCAD batteries—and there's no memory 
effect. 


The WinBook's advanced, dual-scan 
BM color display gives you99% shadow- 
free performance compared to other 
ay single-scan passive matrix displays. 
You get near active matrix quality at 
a passive matrix price! 


Act now for a special offer from Hewlett 
Packard and WinBook! | 


* 24-hour burn-in protection. 

* One-year limited warranty on parts and labor. 

А * Toll-free technical support for the life of the 
Д computer. 


M doy. foa du is а eed for 
е of purchase. amy reason 
whatsoever you are not satisfied with — 
from ws, minuni lo relurn il. Ken be 


to repair the product er give you your money 


No-risk, 30-day unconditional 
money-back guarantee 


Team your new WinBook with the | Specifications Powar Masigemest Merosot Windows 3 1 * PCMCIA 20 si 


e ft power-saving features prz • Serial: Hin connector 
Hewlett Packard Deskjet Portable | 220009, Preceiate and Mean © Supe twisted GA grayscaie. 1D" LCD and 1024x = Paral pot а 
printer and you get quality and valuein | e 5 4 its, wit battery (monochrome) © 486 SLC/R-25MH CPU TOB for external monitor wilh 5725 video RAM — ус. gee Convenient payment options 
le printing and computing! The | • 5.9 its. win battery (dual-scan color)  * 4ME RAM ® Ophonal duat-scar STN cc а — 
ewlett Packard DeskJet Portable | Pointisg Devtes a мч. си ^ : um v ЕЕЕ = m Е Use your VISA, MasterCard, DiscoverCard, 
printer weighsonly4.7poundsanduses | * 16mm Alps dual-action, MictoSofl- e th niema cache e Docking sation personal check or P.O. with credit approval 
the same inkjet technology as other сотре rack Drives . э-ү ШИИНИН mT 
Deskjet models. Atonly $299, you can't e ——— . рабини HMB 35 Bony эме T cursor contro! heys, 3 Осал keyboard часто отырыс Сане rc Ming nec | УА | | 
Q HEWLETT afford fomiss "us جس‎ ert STEN o Monodvome imema 12008 (1504) Modem Bex Скак 1 1 эрин аата 9 Mico ; ` qmm Ww 
» PACKARD this offer ә MM (no memory eed) ‘a к: каша tithajansdie © Fax-9800 baud 5270/4800 baud receiver2400 a per О ыш. H M" 


Sofware VO Ports — ы - 
ч ا کل ا غ ل‎ her 
informatjon. call 1-800-458-0366. © Quick 2-how recaspe © Comes kaded win MS-DOS $0 a e PS? cause interacw/Al ауса wera ахас a division of MEUMicro Center, Inc. 


Order the WinBook today. Call 1-800-468-0366 


1160 Steelwood Rd., Columbus, OH 43212 © FAX: 1-800-448-0308 • Monday through Friday, 8am-9pm EST • Saturday, 9am-4pm EST 
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HowWe Tested (continued) 


screens with solid, pure colors. A 
similar test was performed for 
monochrome systems using a 16- 
level gray scale. For monochrome 
systems, we looked for level gra- | 
dation, evidence of banding (i.e., | 
groupings of gray levels in the | 
middle of the display), and the Ё 
intensity of the white and black 
bands. 

We measured the viewing-an- E 
gle range of each display using a ә 


rotating platform that allowed us 2 rates notebook battery fe by mimicking a word processing session and 
to move the test unit left and right working with each notebook’s power management capabilities. 


until we detected visible distor- 

tion in the display. Distortion includes 
loss of text, color changes, or glare 
caused by the design of the backlighting 
or edgelighting. After testing the left/ 
right range, we tilted the screen to mea- 
sure the vertical viewing range. 

After we computed a display’s view- 
ing range, we compared it to the range of 
the best system we tested; in this way, 
we determined ratings for each screen. 
Screens tended to cluster at viewing 
ranges of 55 to 60 degrees, 35 degrees, 
20 degrees, and 10 degrees, antes 


four categories: excellent, good, fair, 
and poor. 

Our final screen evaluation combined 
all three factors—clarity, quality, and 
range. Monochrome systems were eval- 
uated separately from color displays; 
however, we grouped active and pas- 
sive screens together. 

We measured PowerBook screen 
quality using a modified version of our 
notebook screen methodology that in- 
cluded our viewing-angle measurements. 
DisplayMate doesn’t run on the Power- 


т | Ш, 


We considered the following features most important for 486 notebooks: 


۲ X: 


FLASH ROM BIOS 


tani 


SUPER VCA SUPPORT 


ENHANCED OR BIDIRECTIONAL 
PARALLEL PORTS 
INTEGRATED POINTING DEVICE 


PCMCIA SLOTS 


PASSWORD PROTECTION 


REMOVABLE HARD DRIVE 


—— i as, sale dag 
and storage devices — » 


For added data security on the road 


For added data security, notebook sharing, or efficient data 


transfer to another unit ` 
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Books, so we substituted similar Mac 
screens on a test-by-test basis. 


BATTERY LIFE 


We measured battery performance us- 
ing BYTE's Thumper 2 battery-life 
tester. Thumper mimics real-world use 
by running a program that replicates a 
typical word processing session. It uses 
robotic arms and an optical sensor to 
detect and control each notebook's 
power management functions. 

We configured each notebook's pow- 
er management features to let the hard 
drive spin down and the screen's back- 
lighting shut off after a set period of in- 
activity. The notebook is also allowed to 
enter a standby mode during the test 
cycle. Each notebook is put through the 
test cycle repeatedly until the battery is 
dead. Note that results from any battery- 
life test, including Thumper 2, are meant 
as a guideline. Your usage patterns will 
affect your system's battery life. 


CONFIGURATION 


Our testing was open to all 486-class 
notebooks. We specified that the sys- 
tem must have a minimum of 8 MB of 
RAM and at least a 120-MB hard drive 
(the AMS TravelPro 4533 PAS and 
TravelPro 5366A that we received con- 
tained only 80-MB hard drives and so 
were evaluated with that configuration). 
Each notebook had to have an internal 
floppy drive and a УСА display. The 
products all weighed less than 7 pounds 
without a battery or AC adapter. 


OUR TEST TEAM 


Richard Fox, Senior Testing Engineer/NSTL, has 
spent the last two years testing compatibility and 
performance of notebooks, systems, and 
applications software. 


Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing between the BYTE Lab and NSTL. 


Siva Kumar, Technical AnalysYNSTL, specializes 
in hardware and network operating-system testing. 


Anthony Lennon, Technical Editor/NSTL. 
conducts evaluations of notebooks, systems, and 
peripherals. 


Stephen Platt, Manager of Unix Developmem/ 
NSTL. directs testing of Unix hardware and 
software, Windows NT, and network operating 
systems. 


1 4 t gre 
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сога zd “Hill, Inc. эшан: 


CALL FOR INFORMATION OR OTHER CONFIGURATIONS 1-800-331-1701 


AUSTIN'S LOOP 360 BRIDGE 


Austin has it all! 


with Austin’s powerhouse 4$6DX2-66, 
a 540 MB howd 


Avive, MA 


achive matrix 


you simply Aon t need 
a desktop computer anymove! 


eL ol 
. 5.00 
онр 
. чи 
Bc rn 
lees 
MILI : 


MICROSOFT 


WINDOWS 
READY-TO-RUN 


The freedom of fully portable, 
fully powered computing! 

Discover the freedom to go anywhere 
the road takes you. Do anything. Anytime. 
Our compact, high-performance notebook 
computers prove it! The active-matrix color 
models provide crisp, clear screens with the 
advantage of simultaneous CRT and LCD 
display—a must for impressive, portable 
presentations. 

The full-size keyboard is easy to use 
whether you're at your desk, in a plane, or on 
the road, The large 16mm trackball is located 
front and center for optimal comfort and 
control. The PCMCIA slots accept two Type Il 
devices ог one Type Ill device for communica- 
tions and future multimedia options. 

. The state-of-the-art Intel 486DX2-66 
model packs all the speed and power of the 
best desktop workstation into a compact, 
lightweight case. A 32-bit local bus Windows 
accelerator provides the best notebook video 


performance available. 
$4,499 


486DX2-66 

340 MB Hard Drive, 
, 9.5" TFT Active-Matrix 
Color LCD Display 

486SX-25 51,899 

130 МВ Hard Drive, 

9.5" Mono Display 

Austin 486 Notebooks 


Intel 4865X, DX, or DX2 Processors • 4 MB RAM Expandable 
to 32 MB * 130, 213, or 340 MB Hard Drive » 3.5* Floppy 
Drive • 32-Bit Local Bus Windows Accelerator Video • 
Monochrome Display or TFT Active-Matrix Color. Monitor with 
Simultaneous Display * 85-Key Keyboard with 16mm Front- 
and-Center Trackball • Two Serial Ports, One Parallel Port e 
Two- to Five-Hour Battery Life • 11.1° x 8.58" x 2*, 

6.3 Ibs. • Preinstalled MS-DOS 6.0, Windows 3.1 • 

One-Year Warranty 


© 1993 Austin Computer Systems. All rights reserved. The 
intel Inside logo is a registered trademark of Intel Corporation. 
Microsoft is a registered trademark and Windows and the 
Windows logo are trademarks of Microsoft Corp. Prices and 
specifications are subject to change without notice. 


AUS T р В 
| AN IPC COMPANY _ 


AN IPC COMPANY 


Buy Direct 1-800-331-1701 


AUSTIN COMPUTER SYSTEMS * AN IPC COMPANY «10300 METRIC BOULEVARD, AUSTIN, TEXAS 78758 
FAM: 512-454-1357 * OVERSEAS: 512-139-3500 * CANADA: 1-800-338-1585 


Circle 70 on Inquiry Card (RESELLERS: 71). 


NOTEBOOKS 


= 
E 
© 
à 
W 
- 
іб 
< 
= 


Macintosh PowerBooks 


pple has come a long way since 
the days of the PowerBook 100. 
The current PowerBook line 
boasts performance levels and 
features that rival those of many leading 
PC notebooks. We focused our evalua- 
tions on the PowerBook 165c, 180, and 
180c, all of which use the Motorola 
68030 CPU. We omitted 
DuoDocks because they 
don't contain internal 
floppy drives. The three 
tested PowerBooks are 
virtually identical except 
for their displays: 9-inch 
passive-matrix color іп the | 
165c, 10-inch active-ma- 
trix monochrome in the 
180, and 8.4-inch active- 
matrix color in the 180c. 
All the PowerBooks 
have the same physical 
keyboard: a standard chas- 
sis topped with a set of 
full-size keys in the stan- 


the same trackball, which 

is large and comfortable to use, with 
buttons both above and below the ball. 
It's the best mouse replacement we've 
seen for right-handed, left-handed, and 
ambidextrous people. The wrist rest is 
large, with no obstructing features. 

SCSI, LocalTalk, external monitor, 
sound 1/О, and two serial ports are all 
standard. The PowerBook external video 
monitor can either mirror the display 
(showing the same information) or act as 
à dual display (providing a second desk- 
top, giving you more surface area for 
applications). 

Internally, the three PowerBooks are 
all based on the same 68030 CPU and 
68882 FPU (both at 33 MHz), with the 
same memory expansion capabilities (4 
to 14 MB). The 165c and 180 come with 
either 80-MB or 120-MB hard drives, 


while the 180c offers 160-MB drives. 
Since they are based on the same 
processor technology, you would expect 
the PowerBooks to provide the same 
level of performance (see the table). In 
processor-intensive tasks, we found this 
to be true. However, we saw wide dif- 
ferences in video-processing tests, such 


data Мас li АП From left to right: The PowerBook 180c, with an active-matrix color display; the monochrome-version 180; and the 165c, a passive- 
ЧА dis dtd AVE matrix color PowerBook. 


as the spreadsheet (charts and diagrams) 
and database (full-screen redraw of dis- 
played data). The monochrome 180 
showed a 4-to-] advantage in screen 
speed over its two color cousins. 

Battery life for al! the PowerBooks 
was similar to that of comparably 
equipped PCs. PowerBook screen qual- 
ity was generally better than that of 
DOS/Windows notebooks. The passive- 
color screen of the PowerBook 165c, 
which was the worst PowerBook screen, 
was equivalent to a mid-quality PC pas- 
sive-color screen. It had clear text and 
one of the widest viewing-angle ranges 
among passive-matrix color displays, 
but its colors were washed out. 

The active-monochrome PowerBook 
180 has only one rival in the PC group— 
the Compaq LTE Lite 4/25E. Both had 


RESULTS OF THE BYTE MACINTOSH BENCHMARKS VERSION 2.0 
Figures shown are summary index figures and represent how many times faster the notebook is than a Mac Classic Il, with an index 
of 1. The exception is the Overall App Index (the sum of all the application indexes, for which the Mac Classic Il scores 7.0). 


gu LOW-LEVEL 


Disk Video | Word Processing DTP 
de 


Index Index Index Index 


PowerBook 165c | 2.59 10.49 1.71 0.57 
PowerBook 180 2.60 10.58 1.72 2.00 
PowerBook 180c | 2.59 10.64 1.70 0.55 


excellent screens. We found that the 
Compaq's smaller screen (8.4 by 10 
inches) produced slightly better gray 
scales and had a wider viewing angle. 
Both had left/right viewing angles of 
approximately 55 to 60 degrees in each 
direction, but the Compaq's screen could 
be tilted back twice as far (30 degrees 
versus 15 degrees) before 
it became difficult to read. 

The active-matrix color 
screen of the PowerBook 
180c was beautiful. Clear, 
crisp, and with good satu- 
rated colors, it was equiva- 
lent to the best of the PC 
color screens in both qual- 
ity and viewing angle. lt 
had a viewing angle equiv- 
alent to the NEC UltraLite 
Versa 33C's—you could 
twist it left, right, and back 
until it was practically flat 
and still read text. Like- 
wise, the colors were as 
solid as those of the AST 
Power Exec 4/25SL Color- 
Plus, which had the best PC screen. In 
some senses, the 180's was the best col- 
or screen we saw; our only complaint 
was that it was small (8.4 inches versus 
the Power Exec's 9.5 inches). 

In the end, we can recommend two 
PowerBooks: the PowerBook 165c and 
the PowerBook 180c. If your budget is 
limited, the $2339 PowerBook 165c is a 
solid choice. Its screen quality is ac- 
ceptable, and the price compares well 
with PC passive-matrix color systems. If 
your pockets are deeper, choose the 
PowerBook 180c. For only an addition- 
al $330 over the cost of the monochrome 
180 ($4079 vs. $3749), you gain a top- 
quality color screen. Denying yourself 
one of the best active-matrix color 
screens for a savings of less than 10 per- 
cent is à decision you may regret later. 


| 


APPLICATION 


ndex 


174 DY'TE/NSTIL LAB REPORT OCTOBER 1993 


Database Development Graph App Scientific Spreadsheet Overall App 
| Inde 


x _ Index 


If it Were A 
Baseball Player, It 
Would Hit Home Runs, 
Toss No-Hitters, 
Steal Bases, And Sign 


For Under $200. 


Okay, it hasn't happened in baseball. But in the computer world, from your PC quickly, easily and privately. CommWorks also 


there’s a major league player in the communications game that can features Re mote Ac CESS, which brings remote 


pretty much do it all. Introducing CommWorks" for Windows™ by tiles and printers directly to your PC wherever you are. And with 


Traveling Software. The first com- the online program, youcantapinto 
MCI Mail? CompuServe® or other 


Online Services 


plete communications package thot 
gives you more flexibility than ever to 


do business away from the office. For atthe click of a button. What's more, 


starters, there's La pLink V, 


the CommWorks Control Center 


the number one selling file transfer puts oll these communications tools 


Fram the Makers of Laplink 


progrom. You can moke unattended, | н 
regularly scheduled File transfers ot COMM | | RKS | 


for WINDOWS | direct for $50 off the introductory 


at your fingertips. See your local 
dealer or call Traveling Software 


anytime, from ony place. And for local 


$ 


e of ONE} / SRP of $199.95. And get the 


one who con do it 


file transfers, use the included seriol 


cable. CommWorks also 


=) LOX a 
Е vg / “fe | LE OS s NN h 
, "s ntroductory Offer | 


» < Callfor $50 off 


Fax 4 


3 (800) 472-4735 


chased direct from Traveling Software SRP $22995. nvoductory SRP good through 
ond Laplink is a registered trademark of Traveling Sotware, Other products оге 
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The notebook industry's first А, 
full-travel keyboard wi T3173 
look and feel of a desktop system. _ 


Built-in Windows plus 
50МНг 486DX2 processor 
(with coprocessor) for 
blazing performance. 


TravelMate, WinDX2 and “Extending Your Reach With Innovation" are trademarks of Texas Instruments. Ballpoint and Quickport are trademarks of Microsoft Corp. 
Ethernet is a registered trademark of Xerox Corp. The Intel Inside logo із a trademark of Intel Corp. The Ready-to-Run logo із a trademark of Microsoft Corp. “©1993 ТІ. 
*Based on industry standard application performance speed tests. 


New brilliant Active 
Matrix display — 
640 x 480 VGA with 
high-speed video 

_- system for lightning 
fast graphics. 


New TI TravelMate" 4000E WinDX2"/50 
Active Matrix Color 


If you've been waiting for an active matrix color 
notebook with true desktop power, your wait 
is over. Thanks to the new TravelMate 4000E 
WinDX2/50 Active Matrix Color notebook 
from Texas 

Instruments. 

With 256 

brilliant, simul- 

taneous colors 

and a 50MHz 

486DX2 proces- 

sor, this power- 

house doesn't just whisper color, it screams it. 

And yet the TravelMate 4000E 
weighs a mere 6.2 pounds, includ- 
ing battery. This convenient size d 
and weight gives you more — 4 
performance* than the E >= 
leading 486 notebooks. 

Thanks to the built-in 
Windows 3.1 and useful TI 
utilities, you can power up to Windows in just 
15 seconds. And the TravelMate 4000E 
is Windows NT-compatible. With 4MB 
of main memory, expandable to 20MB, 
you're ready for today's and tomorrow's 
software. 

Using the mouse on the TravelMate 4000E | 
is a snap. The Microsoft BallPoint™ mouse with 
QuickPort™ connection snaps on and off and 
needs no cable, giving you more flexibility and 
better ergonomics than a built-in mouse. With the 


like keyboard 


New, desktop- T 


industry's first 4mm, full-travel keyboard, the 
TravelMate 4000E gives you the feel of a desktop. 

If you work on the go, you'll also go for the 
rugged 200MB hard disk drive, the high-speed 
video bus and 1MB of video 
RAM, as well as the full range 
of connectivity options — snap- 
on modules for Ethernet? 
LANs, SCSI-compatible devices 
and an internal 14,400 bps 
Ү.32 bis modem with 9,600 bps 
send/receive fax capability. 


50MHz DX 


Of the leading active matrix color notebook manufacturers, only 
TI offers the desktop a of a 50MHz DX2 processor. 
Active Color Weight 


Notebook (lbs.) 5er Speed Coprocessor 
TravelMate 4000E — 6.2 DX2 60MHz Yes 
Toshiba T4600C 69 SL Мі Yes 
Compaq LTE Lite 433: 6.5 SL ФМ Yes 
IBM ThinkPad 7200 76 902  50MHz № 


Texas Instruments offers over 10 models of 
486 notebooks for you to choose from. 
TI TravelMate 486DX2 Notebooks 


€———————————— dá €: 


5OMHz Enhanced 
Active Color 


For more information about the only 486 
notebook family that won five Editor's Choice 
awards in PC Magazine's August issue, call 
1-800-527-8500 


3X5 TEXAS 


INSTRUMENTS 
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Ш any chips | ——————————————————————— ————————————————— notebooks: Average cost is 
Q the 486 la- | Model 4B6SLC 48600С 4865X  486DX 48651 4850Х2 486SLC2 | pensive model, the Amrel 
2 bel, mak- | External data path (bits) 16 3e 32 32 32 32 | 486DX2/66 AC, is $5249. 
=, ing the user's choice | Internal cache (KB) — 1 1 8 8 8 8 | A good deal of this trend 


of CPU even more | FPU No Yes № Yes Yes Үе | analysis uses averages, so 
difficult. We received there are exceptions: The 
notebooks with 486 processors from In- of screen technologies. By the time you fastest SX/25-based notebook, the 
tel, IBM, and Cyrix. The table lists the reach the DX2/66 class, six of the nine CompuAdd 425TXT, had an better in- 
important attributes of each CPU. units are active-matrix color notebooks. dex than the CAF AquaLite-486DX3/C, 

The graphs compare the overall sys- You pay a pretty penny for DX2/66 the slowest DX/33 notebook. 
tem performance of each CPU class at 
each clock speed. Manufacturers typi- 
cally design a system around compara- 
ble components; that is, a low-cost unit 
will be constructed with inexpensive 
components, like a lower-quality screen, 
a slower hard drivc, and a less expensive 
CPU. Look at the total notebook perfor- 
mance (including video, hard drive, and 
memory subsystems) for insight into 
typical notebook designs for each CPU. 
АП ratings in the figures are indexed; a 
Toshiba T2200SX, a 20-MHz 386SX 
notebook, equals 1.0. 

At the low end of the performance 
scale аге the Cyrix 486SL C chips at 25 
and 33 MHz. Units running at 25 MHz 
were only 41 percent better than the 
baseline Toshiba T2200S X; however, 
these notebooks were also the cheapest, 
averaging little more than $2000. The 
$1580 Xinetron X/LAN Book was the 
lowest-priced notebook tested and the 
second-fastest SLC/25 unit. All the 
486SLC/25 units employed passive-ma- 
trix monochrome displays that were 
ranked "fair" in our screen-quality tests. 
Many of the 486SLC notebooks sup- 
ported a maximum of only 8 MB of 
RAM. On average, notebooks with the 
33-MHz Cyrix 486SLC—with an index 
score of 1.82—outperformed those with 
the 25-MHz Cyrix model but still lagged 
behind the slowest Intel-based notebook. 

Although IBM's 486SLC2/50 chip 
(used in the ThinkPad 720C) operates 
internally at 50 MHz, its overall perfor- 
mance was comparable to that of note- 
books containing Intel 486DX/33 and 
486SL/33 chips. The 486SLC2/50 has 
only a 16-bit external data path, as op- 
posed to the Intel's 32-bit path, and it 
does not contain a math coprocessor. 

Generally, more powerful CPUs are 
used in more expensive systems. At the | 
left of the graph (the low end), SLC/25 ` 6125 SLC33 SX25  SU25 DX33 SLC2/S0 SUS3 DLCAO DXZ/SO DX2/66 
systems are exclusively monochrome. Toshiba T22008X ы 1.0. 

At the SX/25 level, there is an even mix 


System Price Comparison by Chip Glass 


$7000 - 
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SLC/25 SLC/33 SX/25 5025  DX/33 SLC2/50 SL/33 DLC/40 DX2/50 DX2/66 


Performance Comparison by Chip Class 


4.5 
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[he best sound is not in the cards. 


PORTABLE, 


Perk up your 

| presentations. Make 
training more effective. 
| And, put some guts 
into your gaming 
pastimes. Anytime. 
Anywhere. In fact, if you 
are not a card carrying 
member o Ihe computer Set, you have to hear 
PORT-ABLE Sound Plus from DSP Solutions. 
You know, those real smart people who make 
simple sound solutions. 

PORTABLE Sound Plus is the first portable 
external sound peripheral to deliver 16 Bit CD 
quality music with stereo audio capabilities. 
And, since you just plug into your IBM PC or 
compatible, desktop or laptop parallel port, you 
do not need an engineering degree or even a 
screwdriver. 

When you compare 
PORT-ABLE Sound Plus to 
any other external sound 
peripherals, you will see 
why anything else is just 
noise. PORTABLE Sound 
Plus is based on advanced 
Digital Signal Processing 
technology, so you 
will enjoy the greatest 


compression capability with the highest quality 
sounds. Here is something else that will be music 
to your ears. PORT-ABLE Sound Plus comes 
complete with everything you need including a 
high fidelity speaker and built-in microphone. 
There is an "Audio-in" for a CD or tape player 
and a "Line-out" for external powered stereo 
speakers. Even a built-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hall 
or across the country, with PORT-ABLE Sound 
Plus, you have all the cards you need to play 
right in your hip pocket. The hinged design lets 
you flip up the unit if you are short on desk space 
or lap space. And, the power will always be with 
you whether you use rechargeable or non- 
rechargeable AA batteries. PORT-ABLE Sound 
Plus also comes equipped with an AC/DC power 
converter. 

As a bonus, you will get 
all the software you need to 
communicate. Like Lotus 
Sound™ an OLE server for 
Windows 3.1. WinReader for 
Windows 3.1, a handy text- 
to-speech utility. DSP Solution's 
DOSTalk and DOSReader 
text-tc-speech applications. 
Show & Tell For Kids™ for 


n Р | тм 
DSP 
isg.uUur:àÓNn5 


PORTABLE Sound Plus is a trademark of JSP Solutions, inc. All other product 
names are trademarks or registered trademarks of their respective owners. 
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Windows — an easy to use MultiMedia Authoring 
program. It is also Sound Blaster and AdLib 
compatible. 

Why compromise on quality, portability, 
compatibility or affordability? When all the cards 
are on the table, PORT-ABLE Sound Plus from 
DSP Solutions is your ace in the hole. Suggested 
relail is only $198.95. 


To order or obtain more information about 
PORTABLE Sound Plus, write or call DSP 
Solutions, or, contact your local dealer. 


Sales Office: 550 Main Street, Suite J, Placerville, 
California 95667. Telephone: (916) 621-1787. 
Fax (916) 621-2093. 
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SERES 


VICIOUS 


H, MEAN AND 


Nothing can stop it! No matter what working conditions you The BADGER GT-110 can be powered by a standard 9-volt 
are up against, the harshest of environments are no match forthe alkaline or lithium battery, three 2/3A lithium batteries or a 
rugged BADGER GT-110 handheld computer. This coe, NICAD rechargeable battery pack. Built-in utilities 


include GT Shell, Communications, Text Editor, 
Data Base and Forms Manager. Application software 
can be downloaded from any DOS PC and data files 
are easily exchanged. 
BADGER GT-110 is setting a new standard’ in 
outdoor computing. This tough, combat ready 
computer is now available at commercial prices 
below $2,000. For more information call 
1-(800)-3-BADGER. 


lightweight DOS compatible computer is built to 
operate outdoors. The BADGER GT-110 meets MIL- 
SPEC standards including extreme temperatures, 
solar radiation, rain, humidity, fungus growth, salt 
fog, blowing sand, water immersion, vibration, 
drop shock, explosive atmospheres and is even 
resistant to most chemicals. 

Unique to the BADGER GT-110's design is 
a removable keypad which can be customized 
for special applications. Memory capacity for 
the BADGER GT-110 is 1 MB of PSRAM and 
512KBofEPROM, with upto an additional 
8 MB memory available through the 
use of PCMCIA memory cards. 


i u -% BADGER GT-110 
is specifically manufactured to be 
used in harsh environments. It is not a 
recommended for use by the faint-hearted, IER — 

Computers 
BADGER Computers * 10901 Malcolm McKinley Drive * Tampa, Florida 33612 


A Division of Group Technologies Corporation 
Circle 198 on Inquiry Card. 


(0 СЫЫН ы„ ш 


BY TE 


BEST 


Today's DOS applications are 
increasingly robust, and a 486- 
class processor can eliminate the 
time that you need to spend wait- 
ing for screens to redraw or for 
sales projections to recalculate. 
All the notebooks ranked in this 
section offer performance that 
is more than double the speed 
of the baseline Toshiba 386SX 
system. 

For all the DOS categories, 
we compared systems for per- 
formance in running our DOS 
test suite. Within the DOS ap- 
plication tests, we placed the 
most emphasis on the WordPer- 
fect 5.1 and Lotus 1-2-3 release 
2.4 results. The combined per- 
formance score accounted for 30 
percent of our evaluation. Next, 
we factored in display quality 
(weighted at 5 percent), battery 
life (25 percent), ease of use (10 
percent), features (10 percent), 
and price (20 percent). 

For the Best Overall catego- 
ry, we ranked only systems rated 
at 33 MHz or slower. The High 
Performance category consid- 
ered systems with internal clock 
speeds of 40 MHz or faster. To 
be considered for Low Cost sta- 
tus, a notebook had to be priced 
at $2750 or less. 

All the notebooks rated for 
DOS Best Overall or Low Cost 
used 25-MHz Intel CPUs. Two 
of these five systems used Intel 
486SL chips that combine the 
performance of a 486DX/33 with 
power-saving features that pro- 
long battery life. 

The $2678 Texas Instruments 


15 screen quality important? 


:123-346[*1 42H; NE Compaq LTE Lite 4/25E 


cue An excellent active-monochrome screen and a long battery life 


e (over 7 hours) make the Compaq LTE Lite 4/25E our choice 


for the best monochrome DOS notebook. The spectacular 
| Иа screen was far above and beyond that of any other 
monochrome system we tested in both viewing angle and 
quality. Further recommending it are small details like the well-constructed 
port covers and clear, comprehensive, and complete manuals. 


PRICE CPU 005 EASE OF BATTERY LIFE SCREEN SCREEN 
SPEED USE (HOURS-MIN) QUALITY SIZE (ІМ) 
BEST Compaq LTE Lite 4/25E $4339 51/25 2.15 Good 7:06 Excellent 8.4 
RUNNER-UP 205 Z-Note 4251 п Model 120 $2599 SL/25 2.22 Good 5:27 Fair 9.5 
RUNNER-UP TI TravelMate 4000 WinDX/25 $2678 Dx/25 2.32 Good 4:46 Fair 10 
RUNNER-UP CompuAdd 425TX $2090 Sx/25 2.22 Excellent 4:10 Fair 9.5 
RUNNER-UP AST Bravo NB 4/255 $1948 SxX/25 2.19 Good 3:16 Good 9.5 


Tired of waiting for recalculations? 


CompUSA 486DX2/66 Simnot 


If you need the fastest notebook for DOS applications, consider the CompUSA 486DX2/66 
Slimnote. Intemal niceties such as a 128-KB hard disk cache (most systems have from O 
to 32 KB) helped it achieve the second-best monochrome DOS performance score. A bat- 
tery life of 3/^hours was longer than the average. The trackball is nearly centered above 
the keyboard, making it easy to use with either hand. 


PRICE CPU DOS EASE OF BATTERY LIFE SCREEN SCREEN 
SPEED: — USE (HOURS:MIN) — QUALITY SUE (И) 
BEST CompUSA 486DX2/66 Slimnote $3228 DX2/66 3.14 Excellent 4:07 Fair 9.5 
RUNMER-UP Micro-International HCP Model 65681M $2805 OX2/66 3.66 Good 3:32 Good 9.5 
RUNNER-UP ТІ TravelMate 4000 WinDX2/50 $3478 | DX2/50 3.27 Good 4:04 Fair 10 
RUNNER-UP HyperData HB 2300 DLC/40 $2295 DLC/40 2.74 Excellent 2:52 Fair 8.8 


Want the best for DOS on a budget? 


пом соѕт Zenith Data Systems (205) Z Note 425Ln Model 120 


For simple DOS computing on a budget, the Z-Note 425Ln Model 120 is the best sys- 
tem we tested. The edgelit passive screen was easy to read from a wide range of an- 
gles. Its 3.3-V processor (this was one of the 15 systems with low-voltage processors) 
gave the Z-Note a long battery life of almost 5'/; hours. Nine manuals detailed DOS, 
networking. start-up, the trackball, and other topics. Like the Compaq LTE, the Z-Note 
uses a processor with middle-of-the-road speed. At a price of $2599; that's an acceptable trade-off. 


MODEL PRICE CPU DOS EASE OF BATTERY LIFE SCREEN SCREEN 
SPEED — USE (HOURS:MIN) — QUALITY SITE (ІК) 
BEST ZDS Z-Note 425Ln Model 120 $2599 51/25 2.22 Good 5:27 Fair 9.5 
RUNNER-UP Ті TravelMate 4000 WinDX/25 $2678 Dx/25 2.32 Good 4:46 Fair 10 
RUNNER-UP CompuAdd 425TX $2090 Sx/25 2.22 Excellent 4:10 Fair 9.5 
$1948 5Х/25 2.19 Good 3:16 Good 9.5 


RUNNER-UP AST Bravo NB 425s 


' Higher numbers indicate better performance (a 20-MHz 386SX Toshiba T2200SX = 1). 


TravelMate 4000 WinDX/25 
turned in the best performance 
of all the 25-MHz systems for 
the DOS WordPerfect and 1-2-3 
application tests, with scores that 


averaged more than three times 
faster than those of the baseline 
Toshiba system. Although we 
tested several 33-MHz mono- 
chrome systems that produced 


better performance results than 
the 25-MHz units, each of these 
notebooks had shorter battery- 
life times and inferior ease-of- 
use ratings. 
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Do you really need a cordless ma- 
chine, or just a portable? If you 
plan to work while traveling, bat- 


1. 


tery life is a high priority. If you plan 
to take your keyboard from site to site 
and expect to always have a power out- 
let handy, other features may be more 
important. 


2 


Are you left-handed? Many of 

the pointing devices are designed 

for right-handed use. Look for a 

system with a centered mouse or one 

that's mountable on the left side. 

3 related injuries? A notebook with 
a wrist rest may be easier and 


healthier to use. 


Are you concerned about stress- 


Are you using your notebook as 
your primary system? If so, you 
will need external ports for key- 
board, video, and mouse. Additionally, 
you may need a docking station to ac- 
cess network interface cards, CD-ROM, 
and sound cards. Some systems, such 
as the Mac PowerBooks and Zenith Data 
Systems' notebooks, have many of these 
features built in. 


ШШШ How important is color? If your 
ЖАЙ system is used primarily for doc- 
"N ument preparation, you probably 
don’ t need color. If you do extensive 
chart preparation on the road, however, 
color may be a must. 


Ф Are you using a windowing op- 
ИФ, crating environment? The Mac 
ШР OS, Microsoft Windows, and X 
Window System all use more processor 
power and place greater emphasis on 
screen quality. Plan to buy a 33-MHz 
or faster system. 


What’s your comfort level? Make 
sure that the notebook you buy 
has acceptable keyboard and 
pointing-device designs. If you are pur- 
chasing from a mail-order company, 
make sure you can return the notebook 
without incurring any restocking fees. 


E Do you plan to do extensive trav- 
E ЧЫ cling? Monochrome notebooks 
as” lasted longer on our battery-life 

tests than color notebooks. 
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How to Buy a Notebook 


Port able Pointers 


KEYBOARD-BASED 

IBM's TrackPoint Il places a small, pressure-sensitive, eraser-fike protrusion between the 
G and Н keys. Its two buttons are located just below the space bar, within easy reach of 
thumbs. This design makes it extremely easy to use and does not require your hands to 


leave the keyboard. However, damp or sweaty fingers slide right off the smooth rubber 


tip, which has no grooves or raised portions for extra grip. 


RETRACTABLE 

The slide-out trackball on the Атге! 486DX2/66 AC makes for easy storage when 
traveling. Due to the trackball's central placement on the front of the unit, it can be used - 
by either left- or right-handed users. 


FRONT AND CENTER 
This trackball is located on the front of the Noteable N425. It’s designed for thumb 
movement, with buttons located on each side. The range of thumb movement is greatly 


| limited, however, because Ше trackball i is so close to your work surface. Moreover, its 


left mouse button is dangerously close to the suspend/resume switch, and the buttons 
are unresponsive. 


WRIST-REST TRACKBALL 
A very large trackball is located on the PowerBook’s wrist rest below the keyboard, with 


{но surrounding oversize buttons. It's an extremely good design that several PC vendors 


have tried to imitate. 


SIDE-MOUNT | 

Several vendors have begun using a QuickPort implementation that is an altered | 
Microsoft BallPoint Mouse that attaches to the unit via pins, eliminating the need for a 
dangling cable. This mouse connects to a specialized port on the right side, prohibiting 
left-handed operation. Since the mouse is not integrated into the unit, you have to carry 
it separately when you're traveling. | 


CLIP-ON 

Usually a Microsoft BallPoint Mouse or T TrackMan Portable that provides more 
flexibility than the QuickPort interface, since this model can be attached to either side of 
the unit. On some notebook designs, the clip-on mouse can obstruct the floppy drive 
when attached to the right side of the case. 


UPPER-RIGHT 

Many pointing-device implementations arrange the trackball and те above the 
keyboard. This design offers a compromise between comfort and convenience. it usually 
offers left- or right-handed operation that is not too far from the keyboard, and there 
are extra parts to carry while on the road. | 


YOU CAN'T CONTROL 
YOUR BOSS, 
YOUR WORKLOAD, 
YOUR WEIGHT, 
YOUR BACKHAND, 
YOUR WEEDS, 
YOUR DOG, YOUR LIFE. 
AT LEAST NOW 
YOU CAN CONTROL 
YOUR CURSOR. 


E 


Маме @ 1993 Microsoft Corporation. All rights reserved. Microsoft and Bal!Point are registered trademarks and Windows and the Windows logo are trademarks of Microsoft Corporation. 


At Microsoft, we feel there are 
enough things in the world that 
follow their own unpredictable path. 

So we redesigned just about 
every aspect of the new Microsoft’ 
BallPoint' mouse to let you regain 
control of your portable computer. 

We started by changing the 
weight of the ball. We improved the 
smoothness of the tracking mecha- 
nism. We reshaped our mouse to fit 
your hand better. We even added soft- 
ware features that make it easier to 
find and control your cursor. 

All of which means, in sim- 
ple terms, that the cursor will now 
do what you want it to do. 

And which is why, in independ- 
ent tests, people worked 35% 
faster with the BallPoint mouse 
than with other leading portable 
and built-in pointing devices. 

Of course, you should try it your- 
self. So pick up a BallPoint mouse 
at a computer store today. 

And have one aspect of your 
life firmly, and comfortably, in the 
palm of your hand. 


Microsoft 


Making it easier 
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hat does it take to 
run Unix on the 
road? To find out, 
we installed The 
Santa Cruz Operation's Unix 
System V release 3 version 2.4 
on five notebooks. This version 
of SCO Unix is a full, non- 
graphical Unix, a multitasking 
operating system that is capa- 
ble of supporting networking 
and compilers. We also installed | 
SCO's Open Desktop 2.0. ODT 


Unix on a Notebook 


net transceiver, it took us less than 5 
minutes to connect to our in-house 
TCP/IP network. 

Although the display is only 640 
by 480 pixels and 256 colors, the 
video system supports a virtual 
| Screen with six times the total area of 
| the visible portion. You can slide 
| windows from section to section and 
= choose which of the six virtual pieces 
of the desktop you want displayed. 

The SparcBook has a true sleep 
state; The system is turned off, and 


2.0 is a full-blown system based | s on the roat The SpartBook 2 (lefi), a RISC-based notebook; and Anref's 4860)2/66 AC, the fastest 21! memory is written to disk, to be 
on SCO's System V product. It  4g6-lass system. 


includes the X Window System 

(a fully networked windowing system), 
network software, a shared file system, 
and a DOS subsystem (which allows 
you to run DOS and Windows in an X 
window). 

For comparison, we looked at a Sparc- 
Book 2 from Tadpole Technology. The 
SparcBook is based on Sun Microsys- 
tems’ SPARC processor and came with 
X, the OpenWindows display manager, 


Notebook Performance Under SCO Open Desktop 


BYTE Unix Benchmarks 


Amrel 486DX2/66 AC 
NEC UltraLite Versa 33C 


SparcBook 2 
0.0 04 0.8 


The SPARC-based SparcBook 2 had performance nearly double that of two Intel 486—hased notebooks. 


Notebook vs. Desktops Running SCO Unix 


BYTE Unix Benchmarks 


DX2/66 desktop (fastest) 
DX2/50 desktop (fastest) 
DX2/50 desktop (slowest) 
CompUSA 486DX2/66 
HyperData HB 3300 DX2/50 
DX2/66 desktop (slowest) 
Twinhead Slimnote 4DX2/66T 
HyperData 2300 DLC/40 
Compaq LTE Lite 4/33C | 


12 16 20 24 28 
Index $13,350. Us- 


networking software, and a development 
system. A DOS emulator capable of run- 
ning Microsoft Windows is also avail- 
able for the SparcBook. 

The SparcBook 2 is the only RISC- 
based Unix system that we tested. The 
test system had an active-matrix color 
screen; 32 MB of RAM; a 250-MB 
drive; an external monitor port; a SCSI 
port; an Ethernet port; and microphone, 
mouse, serial, 
keyboard, and 
fax modem 
connections; 
but it had no 
floppy drive. 
The test con- 
figuration, in- 
cluding soft- 
ware, costs 


ing an Ether- 


1.5 2 2.5 
index 


Although adequate for some Unix applications, 486-based notebooks lag in Unix performance compared to desktop 486-based systems. 
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0 2 4 в 8 10 12 14 16 18 
SPECmarks 


automatically restored at start-up. 

But this nifty feature is not without 
cost: Of the 250 MB on the hard disk, 32 
MB is used for a swap space, and an- 
other 32 MB is used for a resume parti- 
tion to hold the saved memory image. 


PERFORMANCE 


We ran the SPEC89 suite of applica- 
tion-level benchmarks on the five note- 
books running SCO Unix SVR3 2.4. 
This implementation of SPEC is an 
unaudited implementation; as such, it 
should be used only to compare these 
notebooks with other systems running 
our implementation. We also ran the 
BYTE Unix Benchmarks version 3.0. 
The results are summarized in the graph. 
The graph shows the fastest and slow- 
est in each of the DX2/50 and DX2/66 
categories for the June Lab Report on 
systems. Note that SPEC89 figures аге 
indexed with respect to a DEC VAX 
11/780 and that the 
| BYTE Unix Bench- 
marks are indexed 
with respect to a 
Sun 3/50. 

These results can 
be summarized in 
three words: Note- 
books are slow. 
They are built with 
power conservation 
in mind, not raw 
performance. For 
example, practically 
every desktop sys- 
tem will have a sec- 
ondary processor 
cache, but of the 
Unix notebooks we 
tested, only the Hy- 
perDatas had one. 


OW you can run X from 


virtually any hole in the wall. 


"ТЕЛЕТ 
“үз, na 


There's really only one way to effectively run X from a phone jack-NCD5 PC-X ware Remote. 
Its a special version of our X server software for PCs, one that doesn't require LAN support. Just 
install it on your laptop or home personal computer and you can run X out in the country, out of the, 
country, or better still, in the comfort of your own home. For your very own copy 


or more information, call NCD at 1-800-793-7638. We'll place the power of X 
right on your desktop. Wherever that may be. 


Network Computing Devices, Inc. ASD 
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Circle 147 on Inquiry Card. 


We've put the incredible up, clicking the mouse, or using 
processing power of the the full-travel keyboard. Yet 
new Intel 486 DX2 into the system is built to be 
our most affordable line durable enough for the 
of notebooks. БЕ T M oem e road, with a rugged 
Now you have the Mass Lc" ë UU „Р ABS case, solid hinges 
speed to put the most : icm — and clasp, and even built- 
demanding Windows" and DOS applications through in sliding doors for port protection. 
their paces without even breaking a sweat, at a price that There's plenty of room to expand, with a PCMCIA 
is hundreds of dollars less than you'd expect to pay. slot for a whole new family of powerful peripherals. And 
The Satellite Series means value. You get Toshiba's the system is complete with pre-installed MS-DOS? 6.0 
famous screen technologies for clearer, brighter displays; and Windows software, to get you up and running fast. 
the ergonomically refined BallPoint^ Mouse 2.0 for Before you make a notebook decision, get your 
pin-point control; and Toshiba MaxTime" Power hands on a Toshiba Satellite with the Intel 486"DX2. It's 
Management for longer battery life. very fast. It's very economical. It's definitely in a class of 


It is a pleasure to handle, whether simply opening it it’s own. For a dealer near you call: 1(800) 457-7777. 
Satellite 4/ 


The BallPoint* Mouse 2.0: м 14.5mm PCMCIA T1950 
This mouse, enhanced for = i; 2.01 compliant slot: e 95” monochrome STN-LCD screen 
accuracy, snaps on and off in zi ` Supports industry e 120/200MB HDD 
an instant, and needs no cords. Е | standard type I, [and Ill j * 6.9 Ibs. 
Our newest version adds © cards for data/fax , Т1950С5 
d e 95" Dynamic-STN dual-scan color screen 
features for improved L^ modems, networking 
E | e 120/200MB HDD 
tracking, and rewards |. adapters, hard drives, e Under 7 lbs. 
the hand with refined, _ ormore. -— Lu. UM ЕР 
isted ics. пиа e 8.4" color active matrix IFI-LCD screen 
— —— « 120/200/320МВ HDD 


• 7.4 Ibs. 


ALL MODELS 
e Intel 486 DX2/40MHz, 3.3v 
e Integrated co-processor 
e 8KB cache 
* 4MB RAM upgradable 3 20MB 
: e 14.5mm PCMCIA 2.01 slot 
In Touch with Tomorrow • BallPoint" Mouse 2.0 with QuickPort” 


* NiMH battery with Toshiba 
| ©, rl ! B A MaxTime" Power Management 


Circle 151 on Inquiry Card (RESELLERS 152). 


KONEX 


THE KONEXX KONNECTOR * MODEL 112 
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FJ re SU а a| A P» р FRAY А ae а у bl 5 
g KONEXX prodaucts Work WII al АА IVIlOQenms ana PAX ООага»<. 


| FI- K TT тл a - j | ) 3 ae ‘FP ive vw Lf, T j у j -2 i A aith г F = 
| THE KONEXX KOUPLER * MODEL 203 The KONEXX Koupler was designed with the 
| traveling communicato гіп mind. Acoustically couple your modem 1C апу telephone, inciudinc риб : Day phones 
i Ошон ану UC 1 ut ey MI С, ILIUM f Los! : 
- T ~p -— P ی‎ "үт ^ nx niia r K = = р == === љу T рач А 24) cm ta ALAR m T“ am. | 
cellular phones, and overseas telephones, and transmit data at speeds upto 9600 baud. S449 — | 


THE 


adapter, spare 9-volt battery, 7 ft. moc 


CALL 
1-800-275-6354 


for more information or local dealer 


EXX KIT Included are all the necessary connection tools for efficient connection ana 
ш. ш ami oa аб Wr Pus ا‎ „ш ив c = Е АТА ШТК Лы э кы ; on LAV. F Afnan! OF Ta T И 
communication over all type 5 of telephones The KONEXX Kit cor fans. thi KONEXX K oupler Mode! 203 high 
speed acoustic coupler, a combination screwdriver, duplex adapter, alligator clip adapter, Merlin phone 


- Ц - «Ё. КЕ РЕ pl ы шалаш hs phum 
dem cable and custom carrying | case. ч": | € © he 


¥ = 


= UNLIMITED . See KONEXX at 
UNLIMITED SYSTEMS CORPORATION INC. CONDE Fall 


8586 Miramar Place • San Diego, CA 92121 | | 
Phone 619-622-1400 • Fax 819-550-7330 Booths L6403 and $341 


Some people think гыт 


Copy software 
illegally and you're com- 
mitting a federal crime with fines of 
up to $100,000. Help your organization 
comply with the law by ordering the Soft- 
ware Publishers Association's Software 
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that by copying their 
software they'll 

make out like a bandit. 

They're right. 


To order, call the Software Publishers 
Association at 1-800-388-7478, or 
include credit card information or a 

check and send or ЕАХ this coupon to: 
SPA Management Guide, P.O. Box 79237, 
Baltimore, MD 21279-0237, 

FAX (202) 223-8756. 


Name 


Company 
Title 


Please send me ____ copies at $80 each. 

Total $ (DC residents add 6% sales tax) 
OCheck enclosed (American Express 
DVISA* О MasterCard® 


Card Number 


Exp. Date 
Signature of 
Cardholder 
Name of 
Cardholder 


Management Guide. 
For only $80 you'll 
receive SPAudit for DOS and Macintosh; 
comprehensive auditing software, a video 


Dn ПЕ M U M M DI. M OM DD ПЕШ ЫШ 
| 


Phone ( ) Ext | 


ara 
d procedures for keepi iza- а | 
and procedu eping your organiza Don’t copy that floppy. 


tion's software legal. And your record clean. кайа. cx ES Em 
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BEST 


The processing power of 486- 
class notebooks means many 
people can justify buying a sin- 
gle system for use on the road 
or at the office rather than a sep- 
arate system for each environ- 


DESKTOP REPLACEMENT 


Need one system for office and travel? 


123-33 1 423.9. MR NEC UltraLite Versa 33C 


The UltraLite Versa 33C was the fastest mainstream notebook in 
this category. In addition, this notebook's 9'/-Inch screen 
received the second-best quality score in our entire sample 
(AST's PowerExec ranked first). A special bay lets you slide in 

a floppy drive or an additional battery, which can extend battery 
life to almost 6 hours. The $5538 test model came with 12 MB of RAM, two 
Type Il PCMCIA slots, a removable hard drive, and a clip-on mouse. 


ment. А single system ends the 
hassle of transferring data be- 
tween two different computers 
to keep duplicate sets of data 
files current. And depending on 


їй 


your hardware choices, the cost PRICE CPU OVERALL — EASEOF — — BATTERY LIFE SCREEN SCREEN DOCKING 
SPEED’ — USE (HOURSMIN) QUALITY ТРЕ STATION 
UP ВЕ indie раша "ау m NEC UltraLite Versa 33C $5538  SL/33 3.06 Excellent 2:55 Excellent Color $699 
be far less than the combined — sug yp. NEC UltraLite Versa 25C $4888  SL/25 252 Excellent 2:40 Excellent Color $699 
price of a notebook and a desk- —  gwwRuP Toshiba T4600C $4699  SL/33 2.69 Excellent 3:52 Fair Color $849 
top system. RUNKER-UP Twinhead Slimnote 4DX/33T $3895  DXJ33 2.74 Fair 2:54 Good Color $499 


To qualify as a desktop re- 
placement, a notebook had to 
support an external Super VGA 
monitor at a minimum of 1024 - 
by 768 pixels, an external key- 
board and external PS/2-style 
mouse, and a docking unit. The 
latter is essential for expansion 
options for network or SCSI 
adapters, and bays for a second 


Do you need portability without compromise? 


MTs hos alt Atte T TravelMate 4000 E WinDX2/50 


The TravelMate 4000 E was the fastest notebook in this class, and within the top five note- 
books in our entire sample. in addition, its active-matrix color screen is crisp and clear, with 
а very good viewing angle. The keyboard has a nice feel and can be used for hours without 
hand or wrist exhaustion. 


BATTERY LIFE SCREEN 


PRICE CPU OVERALL EASE OF SCREEN DOCKING 
hard drive or tape or CD-ROM SPEED' USE (HOURS:MIN) QUALITY ТРЕ STATION 
drives. Only 14 of the reviewed BEST TI TravelMate 4000 E WinDX2/50 $5278 0Х2/50 3.62 Good 2:36 Excellent Color $929 

RUNNER-UP Twinhead Slimnote 4DX2/66T $4399 DX2/66 3.41 Fair 2:38 Good Color $499 


ments. Because the prices for 
this subset of notebooks were 
so similar, we were unable to 
choose low-cost winners for this 
category. 

We ranked these systems 
based on their performance in 
our DOS and Windows tests 
(weighted at 45,percent), screen 


When color isn't required... 


Се ее [е7 TI TravelMate 4000 WinDX2/50 


The TI TravelMate 4000 WinDX2/50 is the fraternal twin of the 4000 E color notebook 
and, as such, the top monochrome system for both office and travel. This monochrome 
version may offer the best of both worlds. You get 4 hours of battery life for work on the 
road (the color 4000 E is limited to 21/2 hours), and when you're back at the office, the 


quality (15 percent), battery life 
(15 percent), ease of use (10 per- 
cent), features (10 percent), and 
price (5 percent). 

As in our other application 
categories, the Best Overall 


BEST ТІ TravelMate 4000 WinDX2/50 


&UNMER-UP TI TravelMate 4000 WinDX/25 


1 Higher numbers indicate better performance (a 20-MHz 386SX Toshiba T2200SX = 1). 


notebooks here are those with 
clock speeds of 33 MHz or 
slower, while the High Perfor- 
mance models had CPUs rang- 
ing from 40 MHz up to the 
clock doublers. 

The top notebooks in our 
Best Overall, High Performance. 
and Best Monochrome cate- 
gories were among the fastest 


PRICE CPU OVERALL EASE OF 
SPEED’ USE 

$3478 DxX2/50 3.50 Good 

$2678 Dx/25 2.48 Good 


systems in our entire test sam- 
ple. The NEC UltraLite Versa 
33C performed especially well 
in our graphics tests, thanks to 
its implementation of local-bus 
video. The Versa 33C even out- 
performed some of the clock- 
doubled systems on some of the 
tests. 

Texas Instruments swept the 
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notebook can drive a full-color Super VGA monitor. 


BATTERY LIFE SCREEN SCREEN DOCKING 
(HOURS-MIN) QUALITY TYPE STATION 
4:01 Fair Mono $929 
4:46 Fair Mono $929 


remaining categories with the 
TravelMate 4000 E WinDX2/50 
and the TravelMate 4000 Win- 
DX2/50. These two systems 
turned in the top two results in 
our hard disk-intensive FoxPro 
2.0 application test, as well as 
the best scores for three of the 
five memory-move tests in the 
low-level benchmarks. 


You can extend battery 
life by removing the floppy 
drive from the NEC UltraLite 
Versa notebooks. After you pull 


The AST Bravo 4/25s Color Model supported an extensive 
collection of well-labeled hot keys. These keys (activated by 
pressing Fn-F1 through Fn-F10) allow you to quickly adjust a va- 
riety of system management functions, such as system setup, 
out the floppy drive, you pop gray-scale schemes, external monitor control, and checking the 
in a second battery, doubling expected battery life. Other systems had similar hot-key fea- 
the effective battery life to more than 6 hours. tures, but none were as extensive, convenient, or well labeled as 
the AST Bravo's. 


NOTEBOOKS 


External ports on the Toshiba Satellite T1900C are 
covered with sliding doors. Most other systems use hinged 
panels, which are subject to snapped hinge pins. 


i 
c 
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d, 
P 
@ 
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The Toshiba T4600C status indicators consist of 


clever battery and water-faucet icons that make it easy to see how 
much battery power remains (either in percentage of full pow- 
3 TE er or in time remaining) 
and what level of power 
| management you've set. 
x A Other icons show typi- 
cal items such as Caps- 
Lock, floppy drive and 
hard drive access, and 
whether the power is on 
or off. 


А 
ГЕ. Ae. - «M 


Dubious Achievements | 


Snap! Flimsy hinge pins on the Compaq Contura's port-cover plate break 
| off with the slightest provocation. Thicker pins proved sturdier, but the best solu- 
EN tion was the Toshiba Satellite's, with sliding doors covering its ports. Note that 
x | this problem is not restricted to Compaq; other vendors, including | 


We expect occasional typographical errors, but the manual of the / ° Акону 

KingTech KS-486C went far beyond the norm. We had trouble finding a / "огоз 
page without spelling or grammatical errors. Worse, some pages, like this 
one, contained incomprehensible cru- 


M cial warnings. [> 


Better keep your HyperData HB 3220 SLC/33 
plugged in. Once its battery gets low, it starts playing Beetho- 

ven's Für Elise. Over and over. Until the system finally dies, leaving you 
^] (and whoever is sitting in the plane seat next to you) in blessed silence 
once again. 
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*Best of Show, 
Spring Comdex, 


Thumbs Up For I- 
5 EVOLUTION < as “7 BYTE Magazine - May, 1993 


“ALR has built a screamer.” “Expect to hear a lot more about the EVOLUTION V... 
Computer Shopper - May, 1993 ALR did its homework when it came to optimization.” 
Computer Shopper - May, 1993 ^ 1 
Gh; 1 n al 
arm 415; Power: ps 


ж] F F| РА 
F i | ra И, 
i F iH L 
“in MIPS eo Dems Е wt m ; 

m vues Les nno "am dos cO SOR 

ERE فر‎ | T j | " en? MET pee کو‎ » | 

ME o Processor Power 
m. a from just 
| FC AIR EVOLUTION V with 60:MHz Peas! 
|- Pentium and MULTUS Disk Interface: TUR. 29 ма сы: | | е 
рос MS NE | OS : $2495 
? With IDE Disk Interface s eem К а | | ' Mani mae pi | 


The ALR 
EVOLUTION V 


MODEL ] 
Powerful Pentium Processing plus the 
| Advanced Features shown at left -- 
| amazing power for such a low price 


Еа $2495 
COMPLETE SYSTEM 


includes above features plus: 170-MB 
IDE Hard Disk high-performance local 
bus video adapter!4" SVGA monitor 
MS-DOS 6.0, MS- Windows 3.1 


and Mouse 
$3595 
MODEL 340DW 
Т includes Model 1 features plus 
1 hike 1 70[ AM 340-MB IDE Hard Disk, MS. DOS 
PEE 6.0, MS-Windows 3.1 and Mouse 


$3445 


BA 
ИГУ 


ДА Y 


| | EVOLUTION V 
| System Board Technology 
B 1. 60-MH: Pentium Processing 
Support Pentium Write-Back Mode 
2. 8-MBRAM 
(Expandable to 128-MB); 
True 64-bit Data/Memory Path 
3. Integrated 256-KB Write-back Cache 
4. Integrated MULTUS 
(Multi-seeking) IDE Controller 
5. Six 32-bit [SA Expansion Slots 
КЩ 6. 3 VESA VL Local Bus Slots 
EE System Also Includes: Six DriveBays 
& 200Watt Power Supply 


Also Ship pine “With memory and data paths wide enough to support the new chip, the 
50-MHz pre X/2 Sytems EVOLUTION VQ becomes an excellent file server...” 
starting at $1579 Computer Shopper - May, 1993 


X уш, Low Cost 
Д Th On-Site Service Now 
eni T ts, Available (Call (ox Details) 


Architecture, state-of-the-art Pentium 
Processing, tremendous expandability, -- 


the ulti k 
nm nerwor. $ 4 49 5 


with 66-МН: Processor ... $4795 
MODEL 480-16CVM 

includes above features plus: 

16-MB RAM total480-MB (Dual 240- 
MB) IDE Hard Disk ALR MULTUS™ 
multisecking disk interface WD 90C31- 


based Local Bus 

Video Adapter $5 995 
with 66-MHz Processor ... $6295 
includes Model 8CM fearures plus 
16-МВ RAM totall.2-GB SCSI Hard 
Disk with 32-bir SCSI Local Bus master 
controller WD 


The ALR EVOLUTION VQ/60 LEM nance Quien 


For more information please call 


800.444.4ALR 


ALR can be reached on CompuServe -- GOALR INC 


Advanced Logic Research, Inc. 


9401 Jeronimo Irvine, CA 92718 is "3 $75 95 
(714) 581-6770 FAX: (714) 581-9240 with 66-MHz Processor ...$7895 


Some prems shown with oohond monitor. Pemon pon اھر من راا‎ редә йс without notice. Prices based on U.S. dolos. ALR а o registered trecernark of Advanced Logic Reseach., inc. rel inside logo % a trademark of Intel, Corp. AJ other 
brand and product names am trodemora or regaterea Trogemoria of Their tbectiva geras. 01993 by AR 


Circle 65 on Inquiry Card (RESELLERS: 66). 


= BYTE Best 


“Estimated selling price, not list price. 


N/A = Not applicable. 
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' Didn't arrive in time for testing. 


r ч x Fi ê \ a D, 
" ROLL CALL OF NOTEBOOKS 
ù 
N VENDOR MODEL CPU DISPLAY OVERALL BATTERY LIFE 
їй SPEED? (HOURS:MIN) 
: Acer America Corp. Note 750C SL/25 Color Active 2.22 4:28 
Aero Computers 486DX/33 NB DX/33 Mono Passive 2.45 2:32 
Amrel Technology, Inc. 486DX2/66 AC DX2/66 Color Active 4.13 1:30 
AMS, Inc. TravelPro 4533 PAS DX/33 Color Passive 2.66 2:11 
AMS, Inc. TravelPro 5366A DX2/66 Color Active 3.39 2:52 
AMS, Inc. ۲ TravelPro 7525A 51/25 Color Active 2.20 2:58 
Aspen Computer, Inc. Aura 33 DX/33 Color Passive 2.88 1:39 
AST Research, Inc. Bravo 4/25s Color Model 123W SX/25 Color Passive 2.14 2:15 
AST Research, Inc. Bravo NB 4/25s Model 123W SX/25 Mono Passive 2.15 3:16 
AST Research, Inc. Power Exec 4/25SL ColorPlus 51/25 Color Active 2.18 3:49 
CAF Technology, inc. AquaLite-4B6DX3 DX/33 Mono Passive 2.80 4:34 
CAF Technology, Inc. AquaLite-486DX3/C DX/33 Color Passive 2.29 3:04 
CAF Technology, Inc. AquaLite-486DX3/T DX/33 Color Active 2.80 3:16 
CAF Technology, Inc. AquaLite-486SLC SLC/33 Mono Passive 1.74 2:47 
Chaplet Systems, Inc. NBD 486SX-25 SX/25 Mono Passive 2.30 2:39 
Chaplet Systems, Inc, NBD 486SX-25TFT SX/25 Color Active 2.29 1:55 
Compaq Computer Corp. Contura 4/25 SL/25 Mono Passive 2.21 3:55 
а Compaq Computer Corp. LTE Lite 4/25E SL/25 Mono Active 2.21 7:06 
Compaq Computer Corp. LTE Lite 4/33C SL/33 Color Active 2.71 2:20 
CompuAdd Computer Corp. 425ТХ SX/25 Mono Passive 2.29 4:10 
CompuAdd Computer Corp. 425TXT SX/25 Color Active 2.32 3:24 
CompUSA Direct 486DX/33 Slimnote DX/33 Mono Passive 2.51 2:30 
CompUSA Direct 486DX2/66 Active TFT Color DX2/66 Color Active 3.50 2:17 
CompUSA Direct 486DX2/66 Slimnote DX2/66 Mono Passive 3.31 4:07 
Epson America, Inc. ActionNote 4SLC/25 SLC/25 Mono Passive 1.40 2:32 
Ergo Computing, inc. 486 Marathon NoteBrick 51/25 Мопо Passive 2.17 3:16 
Ergo Computing, Inc. PowerBrick 66 DX2/66 Color Active 3.12 2:39 
HyperData Tech Corp. HB 2300 DLC/40 DLC/40 Mono Passive 2.82 2:52 
HyperData Tech Corp. HB 3220 SLC/33 SLC/33 Color Passive 1.83 2:04 
HyperData Tech Corp. HB 3300 DX2/50 DX2/50 Color Active 3.33 1:19 
IBM Corp. ThinkPad 350C 51/25 Color Passive 2.41 3:07 
IBM Corp. ThinkPad 720C SLC2/50 Color Active 2.70 4:00 
Jetta International, Inc. JetBook 486DX-33 DX/33 Mono Passive 2.34 2:55 
KingTech USA Corp. KS-486C SLC/25 Mono Passive 1.20 1:30 
Micro Electronics WinBook 486 SLC/E SLC/E/25 Mono Passive 1.91 2:20 
Micro-International, Inc. HCP Model 65681C DX2/66 Color Passive 3.92 2:33 
Micro-International, Inc. HCP Model 65681M DX2/66 Mono Passive 3.84 3:32 
Micro-International, Inc. HCP Model 65681T DX2/66 Color Active 3.96 2:38 
Mitsuba Corp. 4B6SX-AC SX/25 Color Active 1.87 2:33 
. NEC Technologies, Inc. UltraLite Versa 25C 51/25 Color Active 2.52 2:40 
ee NEC Technologies, Inc. UltraLite Versa 33C SL/33 Color Active 3.06 2:55 
Noteable Computers, Inc. N425 SLC/25 Mono Passive 1.47 2:16 
Panasonic Communications & Systems Co. CF-580' SLC/25 Mono Passive N/A N/A 
Primax Data Products MediaNote 450V DX2/50 Mono Passive 2.15 2:01 
p Sager Midern Computer, Inc. NPB43T DX/33 Color Active 2.99 2:52 
Samsung Electronics America, Inc. S3800 SLC/25 Mono Passive 1.48 2:30 
Texas Instruments TravelMate 4000 E WinDX2/50 DX2/50 Color Aclive 3.62 2:36 
Texas Instruments TravelMate 4000 WinDX/25 DX/25 Mono Passive 2.48 4:46 
Texas Instruments TravelMate 4000 WinDX2/50 DX2/50 Mono Passive 3.50 4:01 
Texas Instruments TravelMate 4000 WinSX/25 SX/25 Color Passive 2.28 2:23 
Toshiba America Information Systems, Inc. T4600C SL/33 Color Active 2.69 3:52 
Toshiba America Information Systems, Inc. Satellite T1900C SXA/20 Color Passive 2.03 3:17 
Twinhead Corp. Slimnote 4DX/33M DX/33 Mono Passive 2.51 2:52 
Twinhead Corp. Slimnote 4DX/33T DX/33 Color Active 2.74 2:54 
Twinhead Corp. Slimnote 4DX2/66T DX2/66 Color Active 3.41 2:38 
Xinetron, Inc. X/LAN Book 486SLC-25 SLC/25 Mono Passive 1.51 2:32 
Zenith Data Systems Z-Note 425Ln Model 120 5125 Мопо Passive 2.34 5:27 
Zenith Data Systems Z-Note 425Lnc Model 200 51/25 Color Active 2.34 3:14 
Zenith Data Systems Z-Note 4251 np Model 120 51/25 Color Passive 2.34 3:37 
Apple Computer, Inc. PowerBook 165c 68030/33 Color Passive 2.77 2:40 
Apple Computer, inc. PowerBook 180 68030/33 Mono Active 3.13 3:02 
Apple Computer, Inc. | PowerBook 180c 68030/33 Color - Active 2.76 2:19 


2 Higher numbers mean better performance. 


EASE OF 
USE 


Excellent 
Fair 
Fair 
Good 
Good 
Excellent 
‘Fair 
Good 
Good 
Excellent 
Fair 
Fair 
Fair 
Fair 
Excellent 
Excellent 
Fair 
Good 
Good 
Excellent 
Excellent 
- Excellent 
Fair 
Excellent 
Good 
Excellent 
Good 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Poor 
Poor 
Fair 
Good 
Good 
Good 
Good 
Excellent 
Excellent 
Poor - 
N/A 
Fair 
Good 
Fair 
Good 
Good 
Good 
Good 
Excellent 
Excellent 
Fair 
Fair 
Fair 
Fair 
Good 
Good 
Good 


Excellent 
Excellent 
Excellent 


PRICE 
AS TESTED 


$3988 
$1699 
$5249 
$2495 
$3895 
$3290 
$2595 
$2748 
$1948 
$4758 
$2559 
$3259 
$4650 
$2099 
$1999 
$3399 
$2949* 
$4339* 
$5419* 
$2090 
$3890 
$2728 
$4728 
$3228 
$1699 
$3795 
$4295 
$2295 
$3395 
$5495 
$2800 
$4900 
$1995 
$1695 
$1599 
$3535 
$2805 
$4305 
$3895 
$4888 
$5538 
$1886 
$2699 
$2640 
$3750 
$2978 
$5278 
$2678 
$3499 
$3278 
$4699 
$2700* 
$2195 
$3895 
$4399 
$1580 
$2599 
$3999 
$2999 


$2339 
$3749 
$4079 


SCREEN 
QUALITY 


Good 
Fair 
Good 
Poor 
Good 
Fair 

Fair 

Fair 
Good 
Excellent 
Poor 
Poor 
Good 
Poor 
Fair 

Fair 

Fair 
Excellent 
Good 


` Fair 


Fair 
Poor 
Good 
Fair 

Fair 
Good 
Good 
Fait. 
Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 
Good 
Good 
Good 
Excellent 
Excellent 
Fair 

Fair 

Falr 
Excellent 
Fair 
Excellent 
Fair 

Fair 

Fair 

Fair 

Fair 

Fair 
Good 
Good 
Fair 

Fair 
Good 
Poor 


Fair 
Good 
Excellent 


POINTING 
DEVICE 


Integrated trackball 
None 

Integrated trackball 
Integrated trackball 
integrated trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 
integrated trackball 
Integrated trackball 
Integrated trackball 
integrated trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 
Cabled trackball 


— Integrated trackball 


integrated trackball 


Integrated trackball — 


integrated trackball 


Integrated trackball 


Integrated trackball 
Integrated trackball 
Cabled trackball 
Integrated trackball 
Integrated trackball 
Cabled mouse 
Integrated trackball 
integrated trackball 


Integrated TrackPoint |! 
Integrated TrackPoint Il 


None 

None 

Integrated trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 
None 

Cabled mouse 
Cabled mouse 
integrated trackball 
Integrated trackball 
Integrated trackball 


Integrated trackball 


None 

QuickPort mouse 
Cabled mouse 
QuickPort mouse 
QuickPort mouse 
QuickPort mouse 
QuickPort mouse 
None 

None 

None 

None 

Cabied trackball 
Cabled trackball 
Cabled trackball 


Integrated trackball 
Integrated trackball 
Integrated trackball 


DOCKING 
STATION 


None 
$859 
$395 
None 
$399 
$520 
$520 
$520 
$495 
$699 
$699 
$799 
$599 
$725. 
$525 
None 
$929 
$929 
$929 
$929 
$849 
None 
$499 
$499 
$499 
$250 
None 
None 
None 


None 
None 
None 


MAX. RAM 
(MB) 


20 
16 
52 
20 
32 
20 
20 
20 
20 
32 
20 
20 
20 
20 
20 
20 
20 
20 
20 


PHONE 


(408) 432-6200 
(212) 971-0285 
(818) 575-5110 
(818) 814-8851 
(818) 814-8851 
(818) 814-8851 
(716) 626-0315 
(714) 727-4141 
(714) 727-4141 
(714) 727-4141 
(818) 369-3690 
(818) 369-3690 
(818) 369-3690 
(818) 369-3690 
(408) 732-7950 
(408) 732-7950 
(713) 370-0670 
(713) 370-0670 
(713) 370-0670 
(512) 250-1489 
(512) 250-1489 
(214) 702-0055 
(214) 702-0055 
(214) 702-0055 
(310) 782-0770 
(508) 535-7510 
(508) 535-7510 


(909) 468-2955 . 


(909) 468-2955 
(909) 468-2955 
(914) 766-1900 
(914) 766-1900 
(908) 329-9651 
(818) 814-0516 
(614) 481-7460 
(713) 495-9096 
(713) 495-9096 
(713) 495-9096 
(909) 392-2000 
(508) 264-8000 
(508) 264-8000 
(714) 662-1501 
(817) 571-1895 
(416) 405-1515 
(818) 964-8682 
(201) 229-4000 
(512) 345-1145 
(512) 345-1145 
(512) 345-1145 
(512) 345-1145 
(714) 583-3000 
(714) 583-3000 
(408) 945-0808 
(408) 945-0808 
(408) 945-0808 
(408) 727-5509 
(708) 808-5000 
(708) 808-5000 
(708) 808-5000 


(408) 996-1010 
(408) 996-1010 
(408) 996-1010 


TOLL-FREE 
PHONE 


(800) 733-2237 
(800) 232-1050 
(800) 882-6735 
(800) 886-2671 
(800) 886-2671 
(800) 886-2671 
(800) 472-3273 
(800) 876-4278 
(800) 876-4278 
(800) 876-4278 
МА 

МА 

МА 

МА 

N/A 

N/A 

(800) 345-1518 
(800) 345-1518 
(800) 345-1518 
(800) 627-1967 
(800) 627-1967 
(800) 862-3082 
(800) 862-3082 
(800) 862-3082 
(800) 289-3776 
(800) 633-1925 
(800) 633-1925 
N/A 

N/A 

N/A 

(800) 772-2227 
(800) 772-2227 
N/A 

N/A 

(B00) 468-2162 
(800) 967-5667 
(B00) 967-5667 
(800) 967-5667 
(B00) 648-7822 
(800) 632-4636 
(B00) 632-4636 
(B00) 274-4124 
(800) 742-8086 
(800) 563-9927 
(800) 669-1624 
(800) 446-0262 
(800) 527-3500 
(B00) 527-3500 
(800) 527-3500 
(800) 527-3500 
(800) 334-3445 
(800) 334-3445 
(800) 995-8946 
(800) 995-8946 
(800) 995-8946 
(B00) 345-4419 
(B00) 553-0331 
(800) 553-0331 
(800) 553-0331 


(800) 767-2775 
(800) 767-2775 
(800) 767-2775 


INQUIRY 
NUMBER 


1346 
1347 
1348 
1349 
1350 
1351 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
4372 
1373 
1374 
1375 
1378 
1376 
1377 
1379 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
1395 


_1396 


1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 


1352 
1353 
1354 


OCTOBER 1993 BYTE/NSTL LAB REPORT 193 


МАС! INTOSH - 
— OPEN LOOK | 
-OSF/MOTIF _ 


(= зр 


YSTE 
AY LÀ 


Develop Cross-Platform GUI 
Applications in a Single Stroke. 


ED ER 
A M. S 


Windows & · 
Windows NT 


|" ج 

Master the art of mutt platform cuts. 
XVT Software is the leading choice of world-class 

developers for one reason: It is the simplest, quickest path 
to building quality applications that port to every GUI 
without compromises in look-and-feel or performance. 
Plus, it’s easier to learn and use than native toolkits, so your 
time and effort goes into your application, not your GUIs. 


forms the most comprehensive and advanced solution 
for developing completely portable GUI applications. "i 


Developers judge XVT to be a masterpiece. 
ХУТ is the base document for the IEEEs GUI 
standardization effort. Our thousands of customers include 
internal and commercial developers like: Alcoa, Amoco, 
AT&T, Avis, Ford, General Motors, Grammatik/Reference 


XVT gives you simultaneous original GUls. Software, Kodak, Lockheed, NCR, NEC, NIST, Novell, 


Because XVT uses native GUI objects, your application 
is indistinguishable from one written directly to the native 
toolkit. Through our layered architecture, you achieve 
equivalent cross-platform functionality appropriate to each 


Rockwell, Siemens, Sony, Southwestern Bell, Tandem, 
Uniplex, Unisys, US Army and US West. 


Call now for a free XVT Technical Overview 
and Demo. 


GUI, without the overhead and inflexibility of proprietary 


Ask about XVT training in FL, NY, WA, TX, NJ, and more. 
emulation-based systems. 


« OPEN LOOK 


4 osrMoi!! — XVT puts complete C/C++ solutions at 
your fingertips. 

The XVT Solutions for C and С++ each include an 
Interactive Design Tool and the XVT Portability Toolkit. 

Our Design tools let you use your mouse to design 
and lay out your GUI, using native and custom controls, 
then test it on all your target platforms before generating 
and compiling your code. 

When combined with in-depth consulting, training 
and support, plus a wide range of Partners products, XVT 


SOFTWARE INC 
The portable GUI development solution. 


1-800-678-7988 


ХУТ Sofware Inc. 4900 Pearl East Cir. Boulder, CO 80301 
(303) 443-4223 FAX (303) 443-0969 
For Suropean inquiries, contact: Precision Soltware GmbH 
Phone: 49 0 61 03/37 940 Fax: 49061 0336955 
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Character > M 
Systems 


Circle 161 on Inquiry Card (RESELLERS: 162). 


Under the Hood 


Fractal Image Compression 


Fractal-based compression techniques offer distinct 
advantages over JPEG image-compression techniques 


LOUISA F. ANSON 


Î chasing the Holy Grail of mass-mar- 
#1 ket computing: multimedia. Two ob- 

-— to reaching that goal have been overcome: 16- 
and 24-bit color printers and scanners are now readily 
available, and true-color graphics adapters display stun- 
ning pictures. But the large size of the image files re- 
quired for these beautiful images is a huge problem. A sin- 
gle 800- by 600-pixel true-color image requires 1.44 MB 
of disk space; an uncompressed 10-second video clip 
with 30 frames per second at 320 by 200 pixels in true col- 
or requires an enormous 57.6 MB of disk space. 

Clearly, compression is necessary. JPEG is one com- 
monly used compression technique. But 
you may not be aware of fractal image com- |: 
pression, which combines high compres- | 
sion ratios with fast decompression times. [© 

Compression technologies can be di- Fi 
vided into lossless and lossy methods. A 
lossless method always produces a de- 
compressed image that is identical, pixel- p- 
for-pixel, to the original image. The prob- | =; 
lem with lossless methods, such as the one [2 
used in PKWare's PKZip, is that the at- | 
tainable compression ratios on images аге |: 
very small—typically 2 to 1. Lossy com- | 
pression methods designed for image data |: 
can achieve much higher compression ra- E 
tios. Both the DCT (Discrete Cosine Trans- 
form) and fractal-transform image-com- 
pression methods are lossy, but in other 
respects they are very different. 


JPEG Compression 

To understand the value of fractal image 
compression, you must first understand the 
status quo. In the world of image com- 
pression, that means JPEG. This standard, 
defined by the Joint Photographic Experts Group, de- 
scribes ways of taking bit-mapped data for color or gray- 
scale continuous-tone images and storing it in a smaller 
number of bytes. 

The JPEG assembly was first convened in 1986. Its 
goal was to find the best method for image compression 
and to get it adopted as an international standard. At 
press time, many worker-years had resulted in the JPEG 
recommendations' being formally adopted by the CCITT; 
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acceptance by the ISO was expected shortly. 

The image-compression technology at the heart of the 
JPEG standard is DCT. Numerous publications provide 
an in-depth explanation of DCT and how it is used with- 
in the JPEG standard. Here I will provide just enough 
description to highlight the significant differences be- 
tween DCT and fractal image compression. 


DCT Explained 

DCT breaks an image into 8- by 8-pixel blocks and then 
uses mathematical tricks to decide what image informa- 
tion can be thrown away without damaging the appear- 
ance of the image too much. DCT transforms the image 
data in the 8-by-8 block mathematically from x, y space 
into frequency space. Instead of viewing the data as an ar- 
ray of 64 values arranged in an 8-by-8 grid, DCT views 


it as a varying signal that can be approximated by a col- 
lection of 64 cosine functions with appropriate ampli- 
tudes. Each cosine that DCT uses as a basis function is as- 
sociated with a value called its DCT coefficient, which 
determines each cosine function's amplitude. 

Most of the important visual information for typical 
continuous-tone images is concentrated in the cosine 
functions with lower frequencies. Thus, by giving less 
weight to higher-frequency cosines and approximating 
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траге the difference: The left image is from a 640- by 400-pixel, 24-bit color scan that resulted in a 768- 
of 100 to 1 using JPEG/DCT creates a 7365-byte file (center), versus a 7316-byte file for the fractal transform compression (right). Both fractal and 
JPEG/DCT compression are lossy, but notice how the JPEG/DCT image exhibits distinct blockiness at this relatively high compression ratio. 


small DCT coefficients to zero, compression can be achieved 
without too much image degradation. Further space savings are 
possible if you quantize the remaining DCT coefficients to a pre- 
defined set of values. With JPEG/DCT, the algorithm is sym- 
metrical: Compression and decompression take roughly the same 
amount of time. 


JPEG/DCT Limitations 
Although the DCT method in the JPEG standard is effective at low 
compression ratios—up to about 25 to 1—it suffers from serious 
problems at higher compression ratios. Since the first step in 
JPEG/DCT is to break the image into 8- by 8-pixel blocks, the 
compressed file size is roughly proportional to the number of 
these blocks. Hence, as uncompressed files increase in resolution, 
JPEG/DCT compressed files either increase in size or decrease 
in image quality (see the parrot images above). The middle image 
of the parrot was compressed by a ratio of 100 to 1 using JPEG/ 
DCT. The blocky nature of the image is typical of JPEG/DCT im- 
ages at high compression ratios. 

The JPEG/DCT assumption that higher frequencies are unim- 


Do-It-Yourself Fractal Compression 


The fundamental mathematics behind the fractal transform are very 
deep and can be implemented in various ways. To help you better 
understand the material in this article, I’ve made the source and ex- 
ecutable code for a simple version of the gray-scale fractal trans- 
form available on-line as the file fractal.zip (see editor's note). 

{п these sample programs, various cholces have already been 
made: The domain regíons are simple 4- by 4-pixel squares, and the 
only affine transformations considered are simple translations, ro- 
tations, and flips. This program was written for clarity rather than 
speed or image quality, but Н can achieve quite good results. En- 
closed in fractal.zip you'll find compress.exe, decompress.exe, and two 
sample image files on which to run the program. See the readme file 
for details on using the program. 

Note that computer implementations of the fractal transform are 
covered by various U.S. and worldwide patents and that the demon- 
stration code is for sample purposes only. Use of this code for other 
purposes requires a licensing agreement from Iterated Systems. 
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portant does not hold if you have sharp edges in your picture. 
Attenuating the higher-frequency DCT-basis functions results 
in artifacts that look like ripples spreading out from the edges. This 
effect, called Gibb's phenomenon, is most noticeable around 
edges and textures, and it is an unavoidable aspect of DCT. 
The most serious problem caused by the long-term use of 
JPEG/DCT compressed images is that they are resolution de- 
pendent. Any attempt to display the decompressed image at a 
higher resolution than the original will result in the blockiness that 
results from pixel replication. Since graphics cards and printers 
have increased in resolution every year, resolution dependence re- 
sults in this year's images needing to be rescanned and recom- 
pressed next year to take full advantage of the latest technology. 


Fractals Defined 
For the purposes of this article, a fractal is an infinitely mag- 
nifiable picture that can be produced by a small set of instructions 
and data. With a fractal, the more you zoom in on an image, the 
more detail you see. If you zoom in on a bit-mapped image, how- 
ever, eventually all you will see is big blocks of the same color. 
The word fractal was coined by Benoit Mandelbrot to mean a 
fractured structure possessing similar-looking forms at many dif- 
ferent sizes. For example, a tree in winter has large branches, 
small branches, and tiny twigs, all branching off in the same way 
at different scales. Traditional, abstract fractals, such as the Man- 
delbrot set, have become very popular. They tend to be harmo- 
nious, delicate, balanced, and pleasing to the eye because they 
have low information content (in the mathematical sense), which 
follows from the fact that the program that produces them is finite, 
even though the picture appears to be infinite. The eye is drawn 
toward them, and the mind senses their hidden order. Mandelbrot 
created some of the first pictures of abstract fractals, and he ob- 
served that similar mathematical structures lay behind the geom- 
etry of such things as clouds, mountains, and forests. 


Atfine Transformations 

The concept of an affine transformation is central to fractal im- 
age compression. An affine transformation is a mathematical 
function made up from some combination of a rotation, a scaling, 
a skew, and a translation in n-dimensional space. A simple ex- 
ample in two dimensions would be 


W(x,y) = (ax + by +e, cx + dy + f). 


This can be written in matrix notation as the following: 
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(x, y) 


W(big penguin) = little penguin 


A contractive affine transformation jas a distinct effect on this 
penguin. The transformed big penguin (right) is smaller, and its feet are 
closer together. Such affine transformations are central to fractal image 
compression. 


The matrix 
а b 

( с i) 

determines the rotation, skew, and scaling, and 
e 

(f) 
determines the translation. This transformation moves the point 
(0,0) to (e, f), the point (1,0) to (a + e, c + f), the point (0,1) to 
(b + e, d +f), and the point (1,1) to (a + b +e, c + d+ f). The val- 
ues a, b, с, d, e, and f are the affine coefficients for this transfor- 
mation. 

Consider the effect of an affine transformation W on a picture 
of a penguin in the x, y plane (see the figure above). Notice how 
applying W to the big penguin on the left results in the smaller 
penguin on the right. Ап affine transformation with this prop- 
erty is said to be contractive. Such affine transformations are 


important to the theory and practice of fractal image compression. 
Given a two-dimensional image such as the penguin and its 


A 2-D gray-scale image actually has three dimensions: height, width, and intensity. This is 
evident in the above graph. 
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affine transformation W, you can solve the six simultaneous 
equations determined by the x, y location of three points on the big 
penguin and the corresponding three points on W(big penguin) to 
find the values of the six coefficients (a, b, c, d, e, and f) that 
define the affine transformation W. 

Affine transformations are not restricted to two dimensions. A 
gray-scale image can be considered to be a 3-D entity with two 
spatial dimensions and one intensity dimension (see the figure be- 
low). If you apply a 3-D contractive affine transformation to a 
gray-scale image, then it will become smaller spatially, the bright- 
ness will change, and the contrast will decrease. 

A collage of an image $ is a finite set of N contractive affine 
transformations W; with the property that 


WOUW... UWS) 


is approximately the same as $, where U denotes the union of the 
images. 

Study the series of images on page 202, and you will see that 
image А can be constructed from a combination of the two affine 
transformations of the leaf. To visualize these transformations, 
consider the three points labeled O, X, and Y, which make up 
three of the four corners of the rectangle in image А. 

The affine transformation W, takes the origin О to W,(O), the 
point X to W(X), and the point Y to W,(Y). The result appears as 
image B. Rectangle А has been shrunk, rotated, slightly twisted, 
and translated. The affine transformation W, takes origin O to 
МО), X to У(Х), and Y to W,(Y). The result appears as image 
C. Note that W, not only shrinks, rotates, and translates rectangle 
А, it also flips it relative to the y axis. 

You can re-create the leaf by combining images B and C, so 
these images and their affine transformations form a perfect col- 
lage for the leaf. In *A Better Way to Compress Images" (Janu- 
ary 1988 BYTE), Iterated Systems’ founder Michael F. Barnsley 
and Alan D. Sloan show in detail how a collection of affine trans- 
formations can be used to re-create a fractal replica of a leaf by 
using an algorithm called the Chaos Game. In this way, the 12 
numbers that define the two transformations can generate an in- 
tricate picture of a leaf with infinite detail. The Collage Theorem 
states that “the more accurately the union of the transformed im- 
ages approximates the target image, the more accurately the set 
of transformations provides an encoding of that target image." 


Fractal Image Compression 
The Collage Theorem and the Chaos Game were 
breakthroughs for pictures of ferns, but arbitrary 
real-world images could still be encoded only by 
the tedious process of modeling the image as a col- 
lection of fractal segments and finding the right 
set of affine transformations for each. Before frac- 
tal image compression could be used commercial- 
ly, a method was needed that could be carried out 
autornatically by a computer in a reasonable amount 
of time and with predictable and accurate results. 
While considering this problem, Barnsley made 
the observation that all real-world images are rich 
in affine redundancy; that is, under suitable affine 
transformations, large bits of real-world images 
look like smaller bits of the same real-world image. 
This observation, together with the mathematics 
of the Collage Theorem, led him to the invention of 
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the fractal-transform process for automatic image compression. 

The first step in the fractal-transform compression process is 
to partition the image into nonoverlapping domain regions (see the 
figure "The Fractal Image Compression Process"). Taken to- 
gether, the set of domain regions must cover the entire image, but 
they can be any size or shape. Next, the program defines a col- 
lection of possible range regions, which must be larger than the 
domain regions, can overlap, and need not cover the entire image. 

For each domain region, the program must choose the range re- 
gion that, after an appropriate 3-D affine transformation is applied, 
most closely matches the domain region. The affine transforma- 
tions not only shrink and deform the image within the range re- 
gion, they also decrease contrast and change brightness in the 
intensity dimension. Each 3-D affine transformation can be de- 
scribed by its affine coefficients. 

A FIF (Fractal Image Format) file is then written. It consists of 
a header with information about the specific choice of domain re- 
gions, followed by the packed list of affine coefficients chosen for 
each domain region. This process generates a file that is inde- 
pendent of the resolution of the original image; you have found 
an equation for the picture. Consider a straight line: It can be 
represented by the equation y = ax + b. If you know the values of 
the coefficients a and b, then you can draw the line at any reso- 
lution. In an analogous way, given the affine coefficients in the 


The Fractal Image Compression Process 
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The algorithm for fractal-transform compression of 
image data. 
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The algorithm го decompress an image stored as 
fractal-transform data. 


FIF file, the decompression process can create a fractal replica that 
looks like the original at any resolution. 

Commercial implementations of the fractal transform face 
some complex trade-offs when choosing domain regions, range 
regions, and allowed transformations. The larger the domain re- 
gions, the fewer the number of transformations that are needed to 
model the image, and the smaller the fractal file. However, if a rea- 
sonably close match is not found between each of the domain 
regions and a transformed range region, the quality of the de- 
compressed image is reduced. 

The compressor considers domain regions of various sizes, 
finds the best range region for each in the time available, and 
uses a mathematical procedure to assess the optimim set of domain 
regions for the desired file size. On a region of blue sky, for ex- 
ample, it may be possible to use a large domain region that match- 
es well with an even larger patch of sky. But in another part of the 
picture, you might have to use a smaller domain region to find a 
good-enough range region within the available search time. 

To keep compression time reasonable, practical limits must 
be put on the collection of possible range regions and the al- 
lowed transformations. In Iterated Systems’ Poem ColorBox, 
for example, the compressor has four possible modes that control 
the time allowed for searching out the best range region for each 
domain. In the higher-quality modes, which take the most time, 
it is possible to extend the class 
of transformations and the set 
of possible range regions to 
achieve better image quality 
іп the same compressed file 
size. 
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Fractal-Transform 
Decompression 
The decompression process 
starts when you assign mem- 
ory for two equal-size images 
A and B. The size of these im- 
ages can be smaller or larger 
than that of the original image 
before compression, and the 
initial content is unimportant. 
It can be data, a picture of your 
ey, dog—anything. 
ar ТЕ à ihe affini For the first iteration of the 
main. |. decompression process, I re- 
fer to image А as the range 
image and image B as the do- 
main image (see the figure 
“The Fractal Image Decom- 
pression Process”). I partition 
the domain image into domain 
regions specified in the FIF 
file header. For each domain 
region in the domain image, I 
read the affine coefficients for 
this domain from the FIF file, 
1 locate the range region speci- 
пе final domain screen. | fied by this affine transforma- 
tion in the range image, and 
map the contents of this range 
region from the range image 
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The leaf in A has been transformed by affine transformation W, to get leaf B, 
and by affine transformation W, to get leaf C. If you combine the transformed 
images in B and C, the resulting image looks like the leaf in image A. 


to the appropriate domain region in the domain image. 

Note that the transformation from the range to the domain is 
contractive, since I require the range regions to be larger than 
the domain regions. When this is done for each domain region, a 
new image B is created from transformed bits of image A. 

For the second iteration, I make the new image B the range im- 
age and image A the domain image, and I repeat the process for 
each domain region. After two iterations, the arbitrary starting data 
has been mapped from А to B and then from B to А. I repeat 
this process until the differences between images А and B are in- 
discernible, and I then display image A. 
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This simple process creates an image. How closely the de- 
compressed image matches the original depends on how 
accurately the chosen range regions match the domain re- 
gions during the compression process. For a mathematical 
explanation of why the fractal transform works, see the 
book Fractal Image Compression (see bibliography). 


Fractal vs. JPEG/DCT 

Fractal-transform image compression overcomes many of 
JPEG/DCT's problems. The fractal-transform process can 
use much larger and more complex regions when dealing 
with high-resolution images, so the size of a compressed 
FIF file does not have to increase in proportion to the num- 
ber of pixels in the image. Instead of suppressing the high- 
er-frequency data associated with sharp edges, fractal com- 
pression predicts edges at higher resolutions from the fractal 
mode] determined during compression. 

The fractal-transform process is inherently asymmetric — 
more computation is required for compression than for de- 
compression, so fractal-transform compression is relative- 
ly slow, while decompression is fast. Also, compression 
ratios can be improved by taking more time during com- 
pression without any increase in decompression time or de- 
crease in image quality. 

For example, in the JPEG version of the parrot in the 
photo, JPEG software compression and reading/decom- 
pression require 41 seconds each on a 386/33. By contrast, 
the fractal image compressed in 8 minutes, but it was read 
and decompressed in 7 seconds. Reading the original, un- 
compressed image required 14 seconds. Fractal compression 
time can be reduced by using fractal accelerator compression 
boards or by using a smaller compression ratio. 

Decompression speed, resolution independence, and high 
compression ratios distinguish fractal image compression 
from JPEG/DCT. Many applications developers may find 
fractal image compression preferable for multimedia appli- 
cations where quick access to high-quality images is es- 
sential. Microsoft, for example, currently uses fractal image 
compression in its Encarta multimedia encyclopedia. 8 


Editor's note: The listings for programs mentioned in this 
article are available electronically. See page 5 for details. 
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Louisa F. Anson is a vice president at Iterated Systems, Inc. (Norcross, GA), 
where she has worked closely with Michael F. Barnsley, inventor of the frac- 


- tal transform, in developing commercial implementations of fractal image com- 


pression algorithms. You can reach her on BIX c/o “editors” or on the Internet 
at editors) bytepb.byte.com. 
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SFARCHING FOR THE BEST TRUE COLOR 
SOLUTION IN THE UNIVERSE? 


If you're trying to visualize the perfect true color card, look no further than Pro Graphics". 
From Media Vision. The only true color solutions with enough speed, resolution and true color 
for any visualization need. At a price that’s truly affordable. Both Pro Graphics 1024 and 1280 give 
you workstation quality visualization on your PC. With 24-bits/pixel 
as high as 1280x1024 and 1024x768 resolution modes. Thats 16.7 
million colors, full-time, in any mode. Апа over four times the true 
color performance of most other popular 24-bit, high resolution graph- 
ics cards. What's more, they support the VESA local bus interface to 
give you up to 133MB/second bandwidth. And since the 1024 
me -ha costs about half what the competition does, any other claim is just a 

-— ОО pic in the sky. So when you're looking for i 


powerful, affordable true color, j just look for 0 
Pro Graphics from Media Vision. We're creating me 
true color everyone else will be looking up to. MEDIA VISION 


© 1993 Media Vision, Inc., 3185 Laurelvicw Court, Fremont, CA 94538. 1-800-845-5870. Fax: (510) 770-9592. 
Media Vision is a trademark of Media Vision, Inc. All other trademarks and registered trademarks are the property of their respective companies, 
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[f the Doc Looks Like Greek to You ... 


Read This. 


Rely on Osborne to deliver the computer books with the information 


and insights you need...on virtually every hot programming topic. 
With our books, you'll find the answers fast, so you can become 
more productive, knowledgeable, and confident. 


Abundant screen displays are 
clear and crisp, and marked 
for easy identification 


The clearly written, well organized text helps 
you find what you need quickly—you'll also 
find a detailed index 


Special dialog boxes, tables, and tips 
call attention to vital information 


AVAILABLE NOW AT YOUR LOCAL BOOK AND COMPUTER STORES 


Waldenbooks Waldensoftwarc 


Osborne :: 


Get Answers—Get Osborne 
For Accuracy, Quality and Value 


Barnes & Noble 


The Annotated ANSI C Standard 
by the American National Standard 
for Programming Languages—C 
Annotated by Herbert Schildt 
Covers ANSI/ISO 9899-1990 
$39.95 ISBN: 0-07-881952-0 
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Programming | 


05/2 Programming 

by Herbert Schildt 

Covers Versions 2.0 & 2.1 
$29.95 |SBN: 0-07-881910-5 


Application Programming 
for Windows NT Book/Disk 
by William H. Murray, 11 

and Chris H. Pappas 

$39.95 ISBN: 0-07-881933-4 


The Visual Basic 3 for 
Windows Handbook 

by Gary Comell 

$29.95 ISBN: 0-07-881986-5 


The Best C/C++ Tips Ever 
by Anthony Porter 
$29.95 ISBN: 0-07-881820-6 


The Visual Toolbox 


Visual programming tools make quick work of simple OS/2 


programming jobs 


MARK J. MINASI 


| This month, I'd like to let you in on a 
little secret of mine: a quick way to 
| | build small OS/2 GUI applications. 
= ИИ | Now and then, a client needs а quick- 
xad: dirty routine to "GUI-ize" something. They might 
want me to tie together several existing applications, put 
a GUI front end on something, or perhaps create a small 
stand-alone GUI application. Pulling out the C compiler 
can result in long hours of coding—something | know the 
client is not willing to pay for. That's when I reach for my 
visual toolbox. 

You've probably heard of visual development sys- 
tems like ObjectVision and Visual Basic for Windows. 
Borland even offers ObjectVision for OS/2, which is a 
great product for projects like putting a 
front end on a database. But for simpler 
tasks, a product like Visual Basic has been 
lacking. 

For years, DOS users have turned to sim- 
ple tools like QuickBasic to grind out sim- 
ple character-based routines. But what do 
OS/2 users have to accomplish this? Since 
version 1.3, OS/2 has had something that 
has about the same level of power as BA- 
SIC, and it's built in: the REXX procedur- 
al language. 

REXX is actually a more powerful lan- 
guage than BASIC when it comes to con- 
trolling the underlying operating system. 
It's integrated into OS/2 more closely than 
BASIC ever was with DOS. REXX isn't 
as well known or well documented as BA- 
SIC, but it's quite good nonetheless. As a | 
simple command-line-oriented procedural 
language, however, it has been no good for 
controlling the Workplace Shell GUI. That 
has now changed. Recently, HockWare and 
Watcom introduced VisPro/REXX and 
VX-REXX, two similar products that add 
significantly to REXX. 


VisPro/REXX vs. VX-REXX 
I've had more experience working with VisPro/REXX 
than with VX-REXX, but I've put together applications 
with both. These products let you build Workplace Shell 
applications using just REXX and a few extra DLLs. 
You can build some nifty applications. 

Visual Basic reworked the whole idea of BASIC, meld- 


ing together a traditional BASIC interpreter with a screen- 
painting program to create a run-time environment. In 
contrast, VisPro/REXX is simply a bunch of new REXX 
functions. 

For example, to put a window on the Workplace Shell, 
you just call the REXX function VOpenWi ndow, which 
takes as input parameters the dimensions of the window, 
the window's title, and the border color. VOpenWindow, 
if successful, retums a window ID, or handle, which you 
can use with VForeColor to set the foreground col- 
or, VSetFont to control the text font used in the win- 
dow, or VSay to put text into the window. VMsgBox 
displays a simple text message box with programmer- 
selectable feedback buttons such as OK and Cancel. 

In contrast, VX-REXX uses a slightly more object- 
oriented approach that relies, according to Watcom, on the 


SOM (System Object Model) support in OS/2. VX- 
REXX lets you define characteristics for different ob- 
jects and change them with a VRSet command. For ex- 
ample, to change a button's background color to blue, 


you'd use the command Call VRSet "PB 4", 
“BackColor”,” Blue”. Неге, PB 4 is the name of 
the push-button object. 

Creating dialog boxes is a snap in VisPro/REXX as 
well, and it even comes with some predefined dialog 


OCTOBER 1993 BYTE 


Î Beyond DOS 


205 


CHRIS LOCKWOOD © 1993 


[ТД Beyond DOS 


boxes. To display a dialog box that looks like the standard OS/2 
File Choose dialog box, for example, you just add the following 
line to your program: button = VFile-Box('Pick a 
file...', ‘c:\os2\*.exe’, 'file').Theresult is in- 
distinguishable from when you click on File/Open from inside the 
system editor. (VX-REXX has a function like that as well: VR- 
FileDialog.) If you don't like the prebuilt dialog-box func- 
tions, you can build your own dialog box- 
es with functions to display command 
buttons, radio buttons, checkboxes, and 
the usual GUI tools. 

Most VisPro/ REXX programmers will 
never have to worry about these built-in 
functions, however. It has an integrated 
form painter ( form is VisPro/REXX talk 
for window) that lets you drag and drop 
controls from a toolbar to your program, 
building entire applications with clicks 
and drags. Want a button in the middle of 
your program that says "Exit"? Just drag a 
button from the toolbar to wherever you 
want it, drop it, and edit its Settings notebook to specify the Exit 
text. To tell the system what to do when a button gets pushed, just 
click on the button, choose the When option on the Form menu, 
and code to your heart's content. 

VX-REXX uses something like that, but with a look and feel 
more like Visual Basic's toolbar. I prefer its screen painter to 
VisPro/ REXX's only because I've never found dragging and 
dropping a comfortable action. 

Additionally, the defaults on colors and shading under VX- 
REXX produce somewhat more professional-looking programs. 
Those things can be accomplished by VisPro/REXX as well, 
but at the cost of a bit more programming. You get the feeling with 
VX-REXX that the designers thought a lot about what the pro- 
grams that it produces look like. 

VisPro/REXX knows graphics as well. You can draw objects 
with the VDraw and VArc functions. VDraw is very powerful, 
incorporating the ability to control line styles, endings, and col- 
ors. А demonstration program that HockWare ships with Vis- 
Pro/ REXX shows how to draw splines with VDraw. I found it 
quite simple to throw together a basic drawing package using 
largely VDraw commands. VX-REXX, in contrast, doesn't sup- 
port any drawing tools, or at least none that I was able to find. 


Missing Pieces 

These visual tools are not without flaws. Vis- 
Pro/REXX and VX-REXX are interpreted, which 
means that you won't use them to do your Man- 
delbrot calculations—at least not in this lifetime. 
For speed-critical applications, these are nor the 
tools of choice. 

VisPro/ REXX includes a sample calculator 
application, and I found it easy to click on the 
number buttons too quickly for the calculator to 
catch on. When I entered the number 6542, it of- 
ten registered as 64 on the display. In contrast, 
VX-REXX's calculator had no trouble follow- 
ing the keystrokes. VX-REXX’s built-in objects 
made it possible to put together a better-looking 
calculator, as well. 

VisPro/REXX is a good tool for building GUI 


P.O. Box 336 
Cary, NC 27512 
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batch files and light-duty programs, although the user interface is 
a little clumsy. For example, if you put a control into your new 
program and then change your mind about using the control, you 
can't just click on it and press the Delete key, as you do with 
VX-REXX. You've got to click on Edit/Cut. 

Event-driven programming can be tough to get used to, but if 
you're willing to do some more work, you can avoid much of the 
event-driven stuff with VisPro/REXX and 
VX-REXX. Because they still incorporate 
the familiar input-processing-output para- 
digm of common procedural languages, 
you can choose to write the familiar inter- 
active program that you'd write without 
any GUI in mind. Instead of PARSE, 
PULL, and SAY (REXX for INPUT and 
PRINT), you use the special GUI-ized 
functions incorporated in VisPro/REXX. 

That design springs mainly from the 
fact that, again, this is not a whole new 
language—it’s just a library you add to 
the already-existing REXX interpreter 
that's built into OS/2. As a result, you can opt not to completely 
rewrite REXX programs into VisPro/REXX or VX-REXX; you 
just modify the existing I/O sections. 

That points to another potential problem for someone wanting 
to get started with one of these tools: They assume you know 
REXX. At some point, the clicking and dragging ends and the 
coding starts. I recommend getting a firm foundation in REXX be- 
fore tackling these development tools. REXX is, however, sim- 
ple to pick up, as it looks a lot like Pascal or QuickBasic. 


Price [5 the Object 

VX-REXX is quite attractively priced at $99. VisPro/REXX, 
unfortunately, costs $299, and that’s the so-called introductory 
price. It's hard to justify an interpreted tool for $299; $99, on 
the other hand, goes down smoothly. There are no royalties for dis- 
tributing applications built with either tool, however. Hock- 
Ware's Bronze Edition of VisPro/REXX sells for $99, but it 
does not include the business graphics, container control, notebook 
control, and slider control features. 

If I have a major wish for these tools, it is that they let me 
make OS/2 API calls. Neither can do this, but VX-REXX can cre- 
ate and manage threads, a pretty nifty capability for a macro pro- 
gramming tool. Of course, both of these packages may be put 
to shame by a product that IBM is rumored to be 
working on, another visual tool that may be in- 
corporated into a future version of OS/2. 

If you want a good tool for prototyping OS/2 
GUI programs, or a tool to quickly put a GUI 
front end on an existing OS/2 application, pick 
up one of these packages. Of the two, I prefer 
VX-REXX. But both are good examples of a new 
breed of visual development tools that will im- 
prove the general lot of GUI programs and sim- 
plify GUI programming. Ш 


Mark J. Minasi is the author of Troubleshooting Win- 
dows and Inside OS/2 2.1. His firm in Arlington, Virginia, 
gives seminars on OS/2 and Windows in the U.S., Canada, 
and Europe. You can reach him on BIX as "mjminasi" or 
on CompuServe at 71571,264. 


Meet Our MultiTalented Family 


Performing All Your Multimedia Needs 


TV Program Viewing 


WaveWatcher- TV VideoSurge 
Full-Motion 


Video Capture е 


Boards 


Video Output Source 


AlTech’s family of five is ready to act for 
you. We can help you create high-impact 
presentations. Or take these presentations 
on the road with utmost convenience. You 
can develop a teleconferencing or interac- 
tive training system, or create picture 
records. Or just entertain yourself. What- 
ever you may need, we have a multimedia 
product that can fulfill your requirements. 
For either full-motion video capture or VGA 
output to TV or video. 

With WaveWatcher-TV, you can view 
TV or video on your VGA monitor. Images 
or full-motion video can be captured from 
any TV program and used in your desktop 
documents or presentations. 

If you require higher performance, 
VideoSurge should be considered for full- 
motion video capture. VideoSurge displays 


| 
0) 


І VGA-to-Video 
Genlock/Overlay 
Computer System Board 


3 real-time, 24-bit true color. Plus, three 
sets of stereo source inputs. Volume, bass, 
treble and balance control can be indi- 
vidually selected and controlled. 


The AlTech audioSHOW combines the 
ability to display your computer's output 
on a TV or VCR with full-featured 16-bit 
stereo sound capabilities. Imagine record- 
ing your УСА screen to videotape and 
adding a music soundtrack consisting of 
CD music, MIDI synthesizer orchestrations, 
sampled sound effects and narration. This 
is the power of audioSHOW! 

The ProVGA/TV Plus enables you to 
convert VGA display graphics into NTSC or 
S-VHS video for display on TV monitors or 


ProVGAITV PLUS 
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ProPC/TV PLUS audioSHOW 
Portable Complete Multimedia 
PC-to-TV Audio, Video and 
Encoder Television Solution 


a | 


External Audio Input 


Keyboard Input 


CD-Rom 


projection systems. The converted video 
can be genlocked to external input for 
mixed video presentations. You can mix, 
overlay, or chroma key the VGA signal. 


Taking your computer presentation on 
the road? Or just want to play computer 
games on your TV? The ProPC/TV Plus is 
an extemal pocket-size VGA-to-TV encoder 
that meets these needs. You get portability 
and easy installation, plus TV/VGA 
concurrent display. 

Let us show how our talents can 
perform for you. For more information 
on the AITech multimedia product family, 
contact your local dealer or call us at 
1-800-882-8184 or fax 1-510-226-8996. 


AITech 


Vision for Multimedia 


AlTech International, World Headquarters, 47971 Fremont Blvd., Fremont, CA 94538, Tel 510-226-8960 FAX: 510-226-8996 


© 1993, AITech International. Specifications subject to change without notice. WaveWatcher-TV, VideoSurge, audioSHOW, ProVGA/TY Plus and l'roPC/TY Plus are trademarks of AI Tech Intemational. All other trademarks are the property of their respective holders, 
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Windows NT, 08/2, and Debuggers 


A developer of programming tools looks at the power of 
debugging APIs in Windows NT and OS /2 


MATT PIETREK 


Last month I reviewed the fundamental 
services that operating systems must 
provide to a debugger. I showed the 

- services that Microsoft Windows 3.1 
provides and = a Windows debugger would use them. 
This month, I focus on debugger support under OS/2 2.1 
and Windows NT on Intel-based systems. 

Understanding debugger support in an operating sys- 
tem is important for any programmer—not just those 
who write debuggers. It’s an essential part of writing 
many classes of tools and applications. For example, a 
program that wanted to monitor window messages and 
API calls would need to use the facilities designed pri- 
marily for debuggers. 


The 0S/2 2.1 Environment RE i» 


a, 4 ab US 
4 * 


Unlike that of Windows 3.1, the OS/2 2.1 ME 
memory model provides for each applica- | 
tion to have its own address space. When- § 
ever the operating system switches to a new 
task, it changes the CPU's page tables so 
that memory used by one process is not ac- 
cessible to another. DLLs, however, are a | 
special case; they can have code or data 
that's visible in the address space of two 
Or more processes. 

In addition to address-space considera- 
tions, an OS/2 debugger also must contend 
with multithreaded processes. The debug- 
ger must track the comings and goings of 
threads in the child process. When dis- 
playing the call stack or registers, the de- 
bugger needs to be aware of and display 
the thread to which the stack or registers 
pertain. 

In OS/2, your sole connection to the 
process that is being debugged is through 
the DosDebug () API. To use it, you cre- 
atc a command by filling in various fields of a DBG- 
BUF structure. You then pass the structure to DosDe- 
bug (), which acts on it. When DosDebug () returns, 
it has filled in the structure with notification informa- 
tion. The notification may be a simple success code 
(DBG М Success), or it may be something complex, 
such as a notification of a DLL load occurring (DBG . 
М ModuleLoad). 

A short sequence of DosDebug () commands and 
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notifications might resemble the following scenario: The 
debugger issues а ОВС С Go command. When Dos- 
Debug () retums, the DBGBUF structure has fields 
specifying information about a module load (DBG _ 
N ModuleLoad). The debugger then does whatever 
housekeeping it needs to do for a module load and is- 
sues another DBG C Go command. This time, Dos- 
Debug () returns aDBG N Exception command, 
with one of the DBGBUF fields indicating that the ex- 
ception was a breakpoint. At this point, the debugger 
could issue DBG С ReadReg and DBG С ReadMem- 
Buf commands to get the current register and memory 
values to update the display. 

If you were to believe the badly written DosDebug () 
documentation, you might think it's possible to get any 
DBG М ххх notification after giving апу DBG С xxx 


command. In reality, the DosDebug () commands can 
be broken into two categories: commands that return im- 
mediately and commands that block until something hap- 
pens in the child process. 

The commands that return immediately are information 
commands, such as ОВС С ReadReg and DBG C_ 
ReadMemBuf. The commands that do not return im- 
mediately are the execution control commands, such 
as DBG C Go and DBG C SStep. The presence of 
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commands that block until something takes place in the child 
process has a dramatic impact on the design of an OS/2 GUI de- 
bugger. 

In OS/2, as in Windows, a GUI program that isn't pumping 
messages is a quick ticket to a deadlocked input system. Consider 
what would happen if an unsuspecting debugger were to call 
DBG C Go for a child program that was just 
about to enter into a 2-hour database sort. 
Until the child process stops for some reason 
(e.g., by hitting a breakpoint), the debugger 
user interface thread is blocked, waiting for 
the DosDebug () call to return. Since the 
single debugger thread is blocked in the Dos- 
Debug () call, the debugger isn't calling 
WinGetMessage () andWinDispatch- 
Message (), so the mouse and keyboard are 
useless. But OS/2 has preemptive multitask- 
ing, so it shouldn't matter if the debugger 
thread is blocked, right? While that's true, 
the design of the Presentation Manager input 
system still requires that applications call 
WinGetMessage () ona regular basis. 

The solution to this problem is to start a 
second thread whose job is to perform DosDebug () calls. In this 
scenario, the primary user-interface thread tells the second thread 
to issue DosDebug () commands (think of the second thread as 
a DosDebug () server thread). When the second thread calls 
DosDebug (), it blocks with no ill effect on the user-interface 
thread. When the DosDebug () call finally returns, the DosDe- 
bug () thread indicates to the user-interface thread that there's 
new information available on the child process. A posted message 
is ideal for this. 


Loading a New Process 

Loading a process for debugging under OS/2 is a two-step pro- 
cedure. First, you go through the laborious process of setting up 
a STARTDATA structure that you'll pass to DosStartSes- 
sion (). To debug a program, it's essential that you specify the 
SSF TRACEOPT TRACE and SSF RELATED CHILD flags 
inthe STARTDATA structure. You also need to specify what type 
of application you're debugging: PM, Windowable VIO (video 
input/output), or VIO. 

After the process has been loaded and the new session started, 
you then call DosDebug () with the DBG C Connect com- 
mand. When you return from this call, you are connected to the 
child process, but you're positioned in some OS/2 system DLL in- 
stead of at the first instruction. To get to your program's entry 
point, you need to set a breakpoint at the entry point and run the 
child process until it hits the breakpoint. 

The only way I know to determine the starting EIP register is 
to parse the executable file directly. Once the breakpoint is set, you 
issue DBG С Go commands until you receive a РВС М Ex- 
cept ion notification for the breakpoint. Between issuing the first 
DBG C Go command and finally hitting the breakpoint, you'll 
receive a slew of ОВС М ModuleLoad notifications for all 
DLLs to which the program implicitly links. Unlike with Win- 
dows, you will receive a module load notification even if the 
DLL was already present in memory when the child process 
loaded. You can also receive more than one module load notifi- 
cation per DLL —for example, if a DLL is also using a DLL that 
your program is using. 
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Execution Control 

Execution control over a child process boils down to letting you 
know about the process's exceptions and interrupts. In Windows, 
a debugger actually sees interrupts for the child task because it in- 
stalls an interrupt handler for all tasks in the system. While this 
is good in some respects, it's not secure. A buggy debugger can 
bring the whole system down. OS/2, on the 
other hand, has *crash protection." While 
OS/2 users often get a laugh out of this 
name, it does at least mean that OS/2 at- 
tempts to isolate processes from one an- 
other. 

Among other things, an OS/2 process is 
unable to handle the interrupts and excep- 
tions of other processes. Since a debugger 
needs to handle these very things for the 
child process, some sort of compromise is 
necessary. 
| 05/2 provides for this case 

by putting a layer on top of the 
interrupt handler. Instead of the 
debugger handling interrupts 
directly, the OS/2 kernel han- 
dles all interrupts. If the inter- 
| rupt is for a process that is being 
{ debugged, the kernel interrupt 
handler passes the debugger a 
sanitized report of the relevant information in the form of a Dos- 
Debug() DBG N Exception notification. 

One of the nice features of DosDebug () is that it attempts to 
handle some of the housekeeping chores for you. For instance, it 
takes care of setting the trap flag to indicate whether the child 
process will single-step or run. To make the child process run, 
you'd use DBG C Go. To make it single-step, you would use 
DBG C SStep. Without these commands, you would need to 
read in the child process's register set, modify the trap flag image, 
and write the registers back out. 

When the child process encounters an exception of some kind 
(an INT | single-step, an INT 3 breakpoint, or something like an 
exception 13 general protection fault), the debugger needs to is- 
sue a DBG C Continue command eventually. When it does, 
a separate field in the DBGBUF structure indicates to OS/2 how 
the exception should be handled. The debugger has three possi- 
ble choices of action. 

For normal single-step and breakpoint exceptions, the debug- 
ger specifies XCPT CONTINUE STOP. This tells the OS/2 
kernel that the debugger has handled the exception and wants 
the child process to stop (usually so that it can update its display 
and receive a new command from the user). In this case, the 
child process will not see the exception. 

The second possibility is that the debugger specifies XCPT _ 
CONTINUE EXECUTION, which tells the operating system 
that the child process should resume execution and not see the ex- 
ception. A debugger uses XCPT CONTINUE EXECUTION if 
it wants the child process not to see signal exceptions, such as 
Control-C. 

The final option for handling an exception is to specify XCPT_ 
CONTINUE SEARCH, telling OS/2 that it should search for 
exception handlers installed by the child process. If the kernel 
finds an exception handler, it passes control to it. If the child 
process hasn't installed an exception handler, the kernel invokes 
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the default operating-system handler, which typically terminates 
the process. 


Memory Access 

The most obvious way to read and write child-process memory in 
OS/2 is with DBG, C. ReadMemBuf and ОВС C. WriteMem- 
Buf, but I’ve found that these commands can be relatively slow. 
If you need to access the child process's memory space frequent- 
ly, consider using DEG, C. MapROAlias and DBG C Map- 
RWAlias. These commands let you specify a range of memory 
in the child process's address space that is also accessible in the 
debugger's address space. This can be done through the magic of 
page tables. 

One of the joys of writing an OS/2 debugger is having to con- 
tend with 16-bit segments. The DBG_C_ReadMemBuf and 
DBG_C_WriteMemBuf commands deal only with 32-bit linear 
addresses, so a debugger needs to convert any segment:offset 
address into its linear equivalent. The DBG, C, SelToLin Dos- 
Debug () command is useful for this. 


Register Access 

Since OS/2 supports multiple threads, it's important for the de- 
bugger to remember the thread for which it's manipulating the reg- 
isters. The DBG C ReadReg and DBG C. WriteReg com- 
mands force you to specify the thread for which the register set 
should be retrieved. Often, though, when Dos Debug ( ) retums 
with a notification, it has filled in DBGBUF with the register set 
of the current thread. 

The DBG, C. ReadCoRegs and DBG. C. WriteCoRegs 
commands access the 387 floating-point registers. To save space, 
the DBGBUF structure doesn't contain fields for the floating- 
point registers. Instead, you include a pointer to a buffer in the 
DBGBUF structure that's passed to DosDebug (). DosDe- 
bug () fills in this buffer in the format that the FSAVE and 
FRSTOR instructions use. 


Event Notification and Address Mapping 

As with interrupts, the OS/2 kernel has a layer that keeps the de- 
bugger from direct contact with the operating-system notifications. 
The kernel packages just the notifications that a debugger needs 
to know about and sends them to the debugger. The debugger 
sees these notifications as DBG, N. xxx values in the DBGBUF 
structure upon returning from DosDebug (). 

To convert an OS/2 logical object number to its starting linear 
address, a debugger can use the ОВС C. NumToAddr com- 
mand. For the purpose of address mapping, each segment in a 16- 
bit EXE or DLL file is considered to be an object. To convert from 
a linear address to a logical address, DosDebug ( ) has the DBG 
C. AddrToObject command. DBG C. AddrToObject ac- 
cepts a linear address and returns a module handle and logical ob- 
ject number. 


Isolating a Child Process 

As with Windows, the OS/2 input system doesn't deal well with 
a process that doesn't handle messages in a timely manner. The 
problems are essentially the same as with Windows (described last 
month), but the solutions are different. 

In OS/2, each message queue is associated with a particular 
thread, and only that thread can retrieve messages from the queue. 
А$ a result, when the child process is stopped, an OS/2 debugger 
can't simply subclass the child process's windows and read mes- 
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Sages intended for the child process. Instead, it has to call Win- 
ThreadAssocQueue () to reassign ownership of the queue to 
a debugger thread. 

Once you get past the nuisance of reassigning the message 
queue, another problem arises. When a program calls WinDis- 
patchMessage (), PM happily maps the message's HWND 
value to the address of the window procedure to be called. Un- 
fortunately, the window procedure address is valid only in the con- 
text of the child process, not the debugger. When PM calls an ad- 
dress in the wrong context, the result is almost assuredly a general 
protection violation. 

To make things even more complicated, an OS/2 process can 
have more than one thread/queue combination. When entering soft 
mode, therefore, an OS/2 debugger needs to set up a unique mes- 
sage pump thread for each child-process thread that owns a mes- 
sage queue. (Note that soft mode is a state in which the debugger 
has taken over message processing for the child process. All ap- 
plications other than the child process continue to run normally. 
By contrast, hard mode is a special mode of the windowing sys- 
tem. Only one process—the debugger—receives messages; all 
other tasks are suspended. See last month's column for details.) 

Mercifully, like Windows, OS/2 has a hard mode that is sub- 
stantially easier to use than soft mode. You enter hard mode in 
OS/2 by calling WinLockInput (). To make the debugger 
writer's life interesting, only the thread that will be the sole active 
message thread can call WinLockInput ().Since the thread do- 
ing the DosDebug () calls is usually not the user-interface 
thread, some complicated gyrations are necessary. The debugger 
needs to somehow perform a synchronized thread switch so that 
the user-interface thread is the one that calls WinLockIn- 
put). 

In keeping with the spirit of isolating the debugger from the 
lowest level of system access, an OS/2 debugger cannot set hard- 
ware breakpoints by reading or writing the debug registers. In- 
stead, a debugger uses the DBG_C_SetWatch and DBG_C_ 
ClearWatch commands. 


NER Windows m 


The debugging support in Windows NT is a hybrid of the OS/2 
2.1 and Windows 3.1 models. The replacement for OS/2's Dos- 
Debug() is the Wait ForDebugEvent ()/Continue- 
DebugEvent () combination, along with a handful of other 
APIs. In the main process loop of an NT debugger, you pass а 
pointer to a DEBUG. EVENT to WaitForDebugEvent(). 
When the function returns, some sort of notification informa- 
tion appears in the DEBUG, EVENT buffer. Unlike OS/2, NT 
doesn't have different commands for stepping, running, and con- 
tinuing after an exception. Instead, all this functionality is wrapped 
up in the ContinueDebugEvent () API. 

As for retrieving information about the child process, NT pro- 
vides individual АР] calls for each area of consideration. This is 
in contrast to OS/2, which forces all requests for information 
through the DosDebug () API. Of the two models (OS/2 versus 
Windows NT), the NT model is far easier to work with, 


Loading a New Process 

Loading a process for debugging under NT is as simple as adding 
the DEBUG PROCESS flag to the £dwCreate creation flags 
parameter of Creat eProcess (). Unlike with OS/2, there's no 
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Once the child process has been created, the debugger can im- 
mediately go into its WaitForDebugEvent () loop. If the 
debugger wants the child process not to start execution until the 
debugger has a chance to set breakpoints, it can also specify the 
CREATE, SUSPENDED flag to CreateProcess(). 


Execution Control 

There's no explicit support for single-stepping an instruction or 
setting breakpoints in NT. An NT debugger is in the same boat 
as its Windows 3.1 siblings in that it needs to set or clear the 
trap flag, write breakpoint op codes (0xCC) to memory, and 
watch for INT 1 and INT 3. On the other hand, as in OS/2, an NT 
debugger doesn't have to install an interrupt/exception handler. 
Rather, NT tells the debugger about interrupts in the child process 
via EXCEPTION. DEBUG, EVENT events returned by Wait- 
ForDebugEvent(). 

Àn NT debugger gets two chances to handle an exception. 
The first time it sees the exception, NT sets the dwFirstChance 
flag in the EXCEPTION. DEBUG INFO structure returned by 
WaitForDebugEvent (). When the debugger starts up the 
child process again after receiving a child-process exception, it 
specifies one of two possible flags. The DBG. CONTINUE flag 
tells the NT kernel to start the child process running again and not 
to invoke any structured exception handlers in that process. If 
the debugger specifies the ОВС EXCEPTION. NOT. HAN- 
DLED flag, the NT kernel invokes any structured exception han- 
dlers that the child process may have set up. 

If the NT debugger specified DBG. EXCEPTION NOT. 
HANDLED and the child process doesn't have any exception 
handlers, the NT kernel tells the debugger of the exception again. 
This time, if the debugger specifies DBG. EXCEPTION NOT _ 
HANDLED to Cont inueDebugEvent (), the operating sys- 
tem terminates the child process. 


Memory and Register Access 

The ReadProcessMemory () and WriteProcessMen- 
ory () APIs are the ticket for accessing the memory of the pro- 
gram being debugged. These APIs are similar to the Memory- 
Read() and MemoryWrite() APIs іп Windows 3.1. The key 
difference with NT is that you have to specify a handle for the 
process whose memory you'll be accessing (separate address 
spaces, remember?). 

The keys to accessing the registers of the process being de- 
bugged are the Get ThreadContext () and Set Thread- 
Context () APIs. Both take a thread handle and pointer to a 
CONTEXT structure. 

The CONTEXT structure has space for holding practically 
all the registers of the CPU, including the 387 floating-point reg- 
isters and the debug registers. Because some of the flags in the 
CONTEXT register (e.g., the protected-mode flag) have sys- 
temwide ramifications, Set ThreadContext () won't allow 
уоп to alter those flags. 


Event Notification 
Events such as DLL loads and thread creations are returned in a 
DEBUG EVENT structure by Wai tForDebugEvent (). The 
list of events under NT is small compared to the collection of 
possible OS/2 events. 

Like OS/2, Windows NT tells the debugger about DLL loads 
and unloads for each process. Under Windows 3.1, a debugger 
knows about DLL loads and unloads only when the DLL is ac- 
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tually loaded into memory or freed. If the DLL was already in 
memory when the Windows 3.1 debugger spawned the child 
process, the debugger won't receive any notifications for the 
DLL. In NT, by contrast, each DLL that a process uses is shown 
as loaded or unloaded, even if another program has already loaded 
it. In a sense, loading and unloading a DLL under NT is more like 
attaching and detaching. 


Address Mapping 
It took a long time to figure out how to go from a logical section 
number in thc EXE/DLL file to a linear address in memory. Un- 
like Windows 3.1 or OS/2, NT has no explicit APIs to do this. 
It appears that the only way to convert between logical and 
physical addresses is to watch the process creation and DLL load 
notifications. Both of these notifications give you the base address 
where the EXE or DLL file is loaded in memory. By reading 
the section table of the PE (portable executable) file, you can 
convert the relative virtual addresses stored there into actual lin- 
ear addresses in memory. 


Isolating a Child Process 

In NT, a process that's not pumping messages doesn't affect 
other processes. Instead, a special thread is devoted solely to 
placing messages in the appropriate queues of each process. As 
a result, all these horrible contortions with hard and soft modes go 
away in Windows NT. 

Although NT debuggers аге free of the tyranny of hard and soft 
modes, they're still likely to have separate threads for handling 
user input and waiting for debug events. In NT, you don't have 
to pump messages in order for the system to remain usable; if you 
don't, however, your user interface won't respond. An NT de- 
bugger that calls Wai tForDebugEvent () in its user-interface 
thread won't respond to the mouse or keyboard until the child 
process stops for some reason. Ап unresponsive debugger won't 
win you any awards for user-interface design. If you look at the 
DEB sample application in the \MSTOOLS\SAMPLES directory 
of the March 1993 NT Preliminary SDK (Software Develop- 
ment Kit), you'll see that it has a multithreaded design to avoid 
this problem. 


Miscellaneous Support 
Other miscellaneous support includes the ability to use the CON- 
TEXT record to set and read the values of the debug registers. This 
capability lets you add hardware breakpoints to an NT debugger. 
There doesn't appear to be any explicit support for walking the 
heaps, listing the modules and tasks, and so on. However, the 
collection of tools that comes with the March 1993 SDK shows 
that it is possible to do these things. For instance, PVIEW uses the 
VirtualQueryEx() APIto walk the heap of a process. 


System-Level Debuggers 
Application-level debuggers focus on application programs and 
perhaps an occasional device driver. Because these debuggers 
are themselves applications, they are subject to the restraints and 
design flaws of the underlying operating system. The primary 
problem is that, since they're applications themselves, these de- 
buggers affect the very system that they're trying to debug (a 
computer science equivalent of the Heisenberg Uncertainty Prin- 
ciple). 

For example, these debuggers use the operating system's task- 
switching mechanisms to switch between themselves and the 
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child process. This makes them unsuitable for stepping through 
the operating system’s task-switching code. 

The places where normal application-level debuggers fear to 
tread are the domain of the system-level debuggers. These special 
debuggers use few, if any, of the operating-system services. In- 
stead, they perform all their input and output themselves, talking 
directly to the hardware so as not to alter the state of the operat- 
ing system. As a result, the user interfaces of these debuggers 
are typically much cruder than the interfaces you'll find in ap- 
plication-level debuggers, but the user gains the ability to step 
through just about any piece of code in the machine. Additionally, 
system-level debuggers can display the operating system’s in- 
ternal data structures. 

Because they can go anywhere and see anything, these de- 
buggers are the tool of choice for operating-system writers and 
other low-level programmers. You can bet that the operating- 
system developers at Microsoft and IBM aren't tracing through 
their bootstrap code in, say, Microsoft’s CodeView. 

Under Windows 3.1, there are two primary system-level de- 
buggers. WDEB386 comes with the Windows 3.1 DDK (De- 
vice Driver Kit) and requires a second machine or terminal. It is 
a command-line debugger, and as such, it requires that you type 
in text commands and read scrolling output. 

Another system-level debugger for Windows 3.1 is Nu-Mega 
Technology’s SoftIce/W. The user interface is command-line 
driven, but more commonly used information is shown in win- 
dows; less often used information is shown in a scrolling com- 
mand buffer. Softice/W understands the debugging information 
that Borland’s Turbo Debugger and Code View use, so it’s also 
usable as an application-level debugger. You start both 
WDEB386 and Softice /W after you boot DOS but before you 
start Windows. 

In OS/2 2.1, the system-level debugger is integrated into the op- 
erating-system kernel. IBM supplies a special version of the 
OS2KRNL file that replaces the original. The debug OS2KRNL 
communicates to the user via a serial connection, in a fashion 
similar to WDEB386. The basic command set for the debug 
OS2KRNL is very close to WDEB386’s, so it's relatively pain- 
less to switch between the two environments. 

For Windows NT, Microsoft provides I386KD. This debugger 
requires two NT machines and is similar to WDEB386 and the 
OS/2 kernel debugger. 


API Power Tools 

Despite all the complexity you’ve just waded through, there are 
a lot of common concepts in writing a debugger for Windows 3.1, 
OS/2, and Windows NT. Once you get past the initial hurdle of 
learning one debugging API, learning the others is easy. 

In a sense, the debugging facilities are a chink in the operating 
system’s armor. The operating system needs to allow a debugger 
special powers that ordinary applications don't have. However, 
nothing prevents applications that aren’t debuggers from using 
these same facilities. With this newfound knowledge of the de- 
bugging APIs, you have a whole new bag of tricks to apply to 
those nasty problems that don’t seem to have a solution. Ш 


Editor’s note: Some Assembly Required has no listings this month. 


Man Pietrek specializes in debugging tools at Nu-Mega Technologies (Nashua, 
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all of them. 


One I do try to make is Jonathan Seybold’s Digital World. It’s 
held in Beverly Hills in early summer, and it brings together 
venture capitalists, journalists, educators, Hollywood, the record 
industry, Silicon Valley, and nearly everyone who’s interested 
in the rather indefinable phenomenon known as multimedia. 


There aren’t too many exhibits, but the hall conversations are 
wonderful, and it has the best sessions of any conference I attend. 

This year, the most interesting session was on education. Ron Rescigno, 
district superintendent of the Hueneme School District, is interested in what his 
students learn, not how they feel about things. He showed ways to use 
multimedia in education and demonstrated the kind of equipment setup a 
good school district can put together at reasonable costs. 


The district'S CD-ROM on the Lewis and 
Clark Expedition uses photos, text excerpts from 
the expedition's journal, full-motion video clips, 
and sound recording to build a hypertext ac- 
count that integrates geography, history, and 
natural science. The project is still in develop- 
ment, but it was already fascinating. They're 
presenting real history and useful information 
in new ways. 

There was also the usual twaddle from an 
Ohio State professor of education, who “isn’t 
interested" in standardized tests or the “usual 
definition of literacy." He's interested in “how 
well kids do things differently." I used to be in 
operations research (see my June column), and 
] recognize what he's doing: if you can't solve 
the real problem, change the definitions and cri- 
teria so that you can work on something else. 
It's called “dazzling them with footwork.” The 
result isn't very useful to the customer, but it 
gets you off the hook. 


ILLUSTRATIONS: YVONNE BUCHANAN © 1993 


In this case, he was redefining literacy as re- 
acting to TV, and of course the students are 
"successful" in doing that. Students will always 
be successful if you redefine success. Anyone 
can hit a target glued to the end of a rifle. 

He also showed one of the usual gosh-wow 
contentless multimedia films that abound in our 
schools now. It took several minutes to convey 
perhaps three English sentences' worth of in- 
formation, and it was a dramatic contrast to the 
excellent Lewis and Clark film. 

There's an odd myth making the rounds of 
the education establishment: skill doesn't exist, 
and you can't learn by study. This is best illus- 
trated by Chaplin's film City Lights, in which a 
thoroughly inept character is suddenly trans- 
formed into the world's greatest political satirist. 
He never studies or works at developing any 
skill: it just happens, presumably by osmosis. 
The osmotic theory of learning appears to be 
increasingly popular in education: if the school 
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The State of Multimedia 


" can remember when going to the National Com- 
puter Conference and the West Coast Computer Faire was 
enough to keep me up-to-date on the computer revolution. 
Then came Comdex, which rapidly cloned into Fall and Spring 
shows. After that, there was an explosion of conferences, some 
general and some specialized, and no one could possibly get to 


| 
Multimedia 
hardware is here, 
but the world still 
awaits useful 
application 
programs 
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DBMS power of dBASE, FoxPro & Clipper. 


Not only is the new 


CodeBase++ 5.0 
| 10096 compatible 
mz with the data, index 
and memo files of dBASE®, 


FoxPro* and Clipper®, you also 
get all the important benefits of 
programming in С++, 


You get C++ speed and size. 
Most developers are familiar with the 
amazing speed and compact size of C and 
C++ programs. Now harness this speed 
for your own database programs. Compare 
the performance with those "executables" 
of dBASE, FoxPro, Clipper (which contain 
imbedded interpreters) to those of similar 
C and С++ programs. Also, be sure to 
compare the size of their EXE's to those 
created with CodeBase++ (which are 

as small as 45К!). 


You get object oriented programs. 


CodeBase++ 5.0 is a C++ class library 
for database management. Now you can 
experience the object oriented productivity 
gains of C++ , together with the power of 
a complete DBMS. 


You get multi-user sharing with 
dBASE, FoxPro and Clipper. 
Now your multi-user С++ programs can 
share data, index and memo files at the 
same time as concurrently running 
FoxPro, Clipper and dBASE programs. 
Turbo-charge critical xBase applications 
sharing data on a network with C++ and 
CodeBase- with no incompatibilities. 


NEW-You get xBase queries and 
relations with instant results. 
We've added Bit Optimization Query 
Technology to CodeBase++ for stunning 
query performance (BOT is similar to 
FoxPro's Rushmore). Our product analyzes 
your queries using index information, so a 
record is only actually retrieved when it 
belongs in your query solution set. 


With CodeBase++ you can literally query 
a huge 500,000 record data file in less than a 
second on a 25MHz 80386! 


You get C++ portability. 

As with C, ANSI C++ is an international 
standard across all hardware platforms. 
This means you can port CodeBase 
applications between DOS, Windows, NT, 
OS/2, Unix, and Macintosh-today. 


The new CodeBase++ is your best C* t solution 
for xBase file access and database management. 
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uses computers just right, skills will ap- 
pear. The practical result is to assure a con- 
tinued supply of clients for the social work 
establishment and exacerbate the already- 
too-large gap between the productive and 
the needy. 

In the real world, the freedom to study is 
the real key to liberation. Moreover, the 
secret of learning to study is like the secret 
of learning to be a writer: you have to do it. 
You can't just think about it, talk about it, 
get in touch with your feelings, or absorb 
it by osmosis. It doesn't even much matter 
what you study, as long as you master 
something. Once you have learned to do 
one thing well, you're a long way down 
the path to knowing how to do anything 
well. 

Programmers discover this after they've 
learned one programming language. Not 
only is the next one easier, but so are a lot 
of unrelated subjects. Moreover, most hu- 
mans find learning a skill—any skill— 
highly rewarding. You don't have to mo- 
tivate people who have really begun to 
learn. They'll learn something no matter 
what you do. 

This is obvious on 10 minutes’ thought, 
which is why it's surprising when you 
meet professors of education who don't 
realize it. I’m reminded of George Or- 
well's remark at a party: "You must be an 
intellectual. An ordinary person would 
never have said a thing like that." 

Computers in general and multimedia 
in particular can be useful in developing 
study skills. But if we think they're going 
to negate the need for study and hard work, 
we're in for a big shock. 


Multimedia is nearly all poten- 
tial at the moment, with few programs 
to make use of it. However, Kaleida Labs 
introduced the first public demonstration of 
the PC version of ScriptX at Digital World. 
This is a device-independent multimedia 
programming language that's supposed to 
make it easy to author multimedia appli- 
cations. Kaleida is a joint venture of Apple 
and IBM; they hope to create a standard 
authoring system that will work on any 
computer, and | wish them well. 

Kaleida is taking applications from 
developers. Joining up isn't cheap, but if 
you're planning on doing multimedia 
applications for Windows, System 7.1, or 
OS/2, you should be aware of what Kalei- 
da is doing. 

Until ScriptX comes out, the best way to 
play with multimedia is to use a Mac, Sys- 
tem 7.1, and QuickTime. QuickTime 1.6 
has incremental improvements over pre- 
vious versions, and it works fairly well. 
As was true in previous years, most of the 


exhibits at Digital World were either big 
workstations or Macs, although this year 
there were a significant number of high- 
end desktop PCs. 

If you want to do multimedia in Win- 
dows right now, your best bet is Asym- 
etrix's Multimedia ToolBook. This has 
built-in macro recorders, a run-time pack- 
age you can freely distribute with your 
program, and a whole bunch of object-ori- 
ented programming tools. You can build 
very complex multimedia projects with 
this, and while they won't be machine-in- 


dependent, it's surprising how easy it is 
to do complex stuff for Windows. 

Mrs. Roberta Pournelle has spent the 
past several months converting her read- 
ing-instruction program to the Mac. She's 
using SuperCard and learning more about 
managing programmers than she really 
wanted to know. When she's done with 
it— version 1 is in beta testing now, and the 
schools and parents who have seen it love 
it—I'll use Multimedia ToolBook to con- 
vert the new version to Windows. 

The current versions of her program— 
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PC and Mac—require a tutor to read the 
screens to the student. The tutor needn’t 
be trained. Any literate person — parent, 
older sibling, classmate who can read, or 
teacher's aide—will do. But it does re- 
quire the tutor's constant presence. 

Roberta is now playing with a beta ver- 
sion of the PlainTalk TTS (a text-to-speech 
engine that is Apple's successor to Mac- 
inTalk) to turn her program into a nearly 
stand-alone package. Sit the student down 
at the computer, go away, and 75 lessons 
later, you've got someone who can read. 
By read, incidentally, we mean read any- 
thing, not just con- 
trolled-vocabulary 
grade-level stuff. 

Like regular Tool- 
Book, the multime- 
dia version is a bit 
slower than I'd like, 
but it does the job, 
and there are plenty 
of examples to work 
from. If you're interested in multimedia, 
this is a good way to get started, and you 
won't regret the time you spend learning 
this, no matter where multimedia pro- 
gramming goes. 


The Mac world continues to im- 
prove, and they haven't neglected the low 
end. The Mac Classic II has a street price 
well under a grand, and that's complete: 
keyboard, small screen, 68030 chip, and 
System 7.1. It's one heck of a bargain. 
Sure, you can do a lot more with your 
guru-friendly Windows machine, but for 
beginners, it’s good enough to get going. 
There's a lot of Mac in there. Tom Clancy 
did his first two novels on no better ma- 
chine, and, like my partner Larry Niven, 
Tom steadfastly refuses to learn much 
about computers. ( Larry uses a Windows 
machine, but he 
doesn't mind that his 
system sometimes 
needs a guru: he's 
got my home phone 
number.) 

My son Richard 
got through two 
years at UCLA with 
a Mac Classic. Even- 
tually he converted to an AT&T Safari 
laptop with Windows, but if we'd just 
handed him that in the first place, he might 
still be using pen and paper. 

Last month, I talked about the Tandy 


Sensation as a beginner’s machine, and I 
haven't changed my mind: if you want to 
learn Windows from scratch, there's noth- 
ing better. However, it costs over $900 
more than the Mac Classic II. 

If you'd asked me five years ago, I'd 
have said that given the number of com- 
puters appearing in classrooms across the 
country, it wouldn't be long before every- 
one left school exposed to the little beasts; 
but I would have been wrong. We still 
have computer-illiterate kids graduating 
from high school. Alas, about a quarter of 
them leave the school system book- and 
newspaper-illiterate, too, so I suppose I 
was overly optimistic. 

Anyway, the Mac Classic II is a good 
start, and it won't be long before Roberta's 
reading program will be available for it. 
She operates the Educational Roundtable 
on GEnie and probably hears from more 
teachers on a regular basis than anyone in 
the country. Roberta reports that the Mac 
Classic II is what most schools are buy- 
ing now. 

If you tried System 7.0 and got fed up, 
try 7.1, which is a genuine improvement, 
not just a maintenance release. For exam- 
ple, it now puts your fonts into a fonts 
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to a stand-by mode when the computer is turned off. The 
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folder, so that your system folder isn't so 
huge. Unlike Windows, if you have more 
than 128 fonts, System 7.1 will tell you 
that you can't use them all and must get rid 
of some. 

Windows never tells you this, but it hap- 
pily goes on using up the mysterious “re- 
sources" trying to support fonts you won't 
be able to use anyway. If you've recently 
installed CorelDraw 3 or 4 and your Win- 
dows system seems slow or hangs for lack 
of resources, the problem is probably an 
excessive number of fonts. 


Our Mac Quadra 700 needed а 
CD-ROM drive, and Roberta wanted it 
right now on a Saturday night. Thus, Alex 
installed our Pioneer DRM-604X "six- 
pack" CD-ROM drive on the Quadra. 
Roberta could read her CD-ROM, but the 
drive didn't work well. The Mac insists 
on looking at discs it isn't using, and it al- 
most drove Roberta nuts. We need new 
software before we'll try that again. 

That's the only problem we've had with 
the new Pioneer DRM-604 X drive, which 
has returned to its primary job as a re- 
source on my Windows for Workgroups 
network. The old Pioneer drive was amaz- 
ingly fast; the new one is four times faster 
in retrieving information, and 
twice as fast at changing 
from discs. The old version 
was pretty good. This is 
great. 

We've had the DRM- 
604X in continuous service 
for several weeks, and like 
the old one, we've had ab- 
solutely no problems with it. 
The older one was in contin- 
uous use—-turned off only 
when we were on a trip—for 
years, and I could always count on it. In- 
deed, it's still in service at a local school's 
network, and they don't have any prob- 
lems with it. That is certainly a rugged 
machine. 

The Pioneer CD-ROM drive is just right 
for individual users and small networks, 
where you don't have a lot of users ac- 
cessing the drive at the same time. Actu- 
ally, with good caching software like Nor- 
ton Speedcache+ from Symantec, even 
that needn't be a problem. Clearly, two 
people can't access the same physical disc 
at the same time, but there's nothing to 
stop you from putting two copies of the 
same CD in the same drive. That's what T 
do if Niven and I both want to use the in- 
tegrated Microsoft Word for Windows and 
Bookshelf CD-ROM on two different ma- 
chines. We still have four others we can 
share alternately, and with a good caching 


program, you hardly notice that another 
person is sharing the drive. 

Just about everyone needs CD-ROM 
resources, sometimes a lot of them: I typ- 
ically draw on at least four CD-ROMs 
every day. My present setup has a local 
CD-ROM drive (run by a Sound Blaster 
Pro card at the moment, but I'll soon be 
converting to the Future Domain SCSI 
CD-ROM kit) and network access to the 
Pioneer drive. The Pioneer drive is in the 
cable room, where I have to fight through 
monsters to get at it, so I don't change 
those discs often. 

I could have yet another Pioneer drive 
available here on my desk. The cost of two 
"six-pack" drives is pretty small compared 
to the cost of a dozen individual drives, 
and having two units with one locally ac- 
cessible is darned near as flexible. If you're 
setting up a small business network and 
don't yet know what CD-ROM systems 
you'll need, get the Pioneer DRM-604X 
until you figure it out. It will do more of 
your job than you think. Highly recom- 
mended. 


We still needed to get a CD- 
КОМ drive for the Mac. One good so- 
lution is to buy one from Apple and have 
done with it. That will work, 
but we were in a hurry. 
Thus, we got a Chinon drive 
made by Toshiba America. 
You'll pay a premium price 
for double- or quad-speed 
CD-ROM drives. Ás a bo- 
nus, however, they almost 
all come with multisession 
Photo CD capability, which 
lets you view and edit your 
photographs as high-resolu- 
tion images on CD-ROM. 
(For an extra charge, your local film de- 
veloper will put them on a Photo CD for 
you when you have your film processed.) 
Be sure you get that capability when you 
buy a CD-ROM drive, because Kodak's 
Photo CD is really worth having. If you 
don't use it now, one day you will. 

When you get your CD-ROM drive for 
the Mac, get the CD-ROM Toolkit from 
FWB. This has the Photo CD software, 
good caching, easy installation, and sup- 
port for almost every CD-ROM drive 
made. In fact, you should probably get the 
CD-ROM Tool-kit first, and then make 
sure to buy a drive that FWB supports. 
The CD-ROM Toolkit takes most of the 
sting out of installing a CD-ROM drive 
for the Mac, although as I noted above, it 
doesn't support the Pioneer drive too well. 
I am told that a new version out about the 
time you read this will take care of the 
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problems with the Pioneer drive. 

Alex installed our Chinon drive with- 
out the CD-ROM Toolkit and then added 
it later for comparison. A CD-ROM drive 
is not inherently designed to be optimum 
for random access—it’s a continuous 
spiral rather than a series of concentric 
tracks—but as Alex puts it, FWB's CD- 
ROM Toolkit speeds up searches some- 
thing fierce. Recommended. 


The big news at Chaos Manor is 
that I'm becoming fond of OS/2; so much 
so that if I were starting over 
on hardware, I'd be careful to 
make sure everything I bought 
was OS/2-compatible. 

OS/2 isn't for unaided be- 
ginners. Setting it up won't be 
difficult for most B YTE read- 
ers. It's not simple; but nei- 
ther is Windows. Once you 
have OS/2 set up properly, 
you can give it to new users 
with some confidence, partic- 
ularly if the programs they'll be running 
are written for DOS and OS/2. I’ve less 
experience running Windows programs 
under О$/2, but Гуе tried the Windows 
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- compatible 

Line In and Out, Mic and 

- CD connectors 

CD-Rom controller 

- (SCSI optional) 


Video Module 


Hardware real time JPEG CODEC 

1/4 screen - 30 fp/s - 24 bit colour 

Full screen optional 

Video for Windows™ compatible 

Optional Video capture and compression 
SC/PAL/S- Video) 


e 
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The complete Multimedia solution 


programs I use frequently —Ami Pro, Mi- 
crosoft Word, and Ascend—and those do 
just fine. 

I’ve known for a couple of years that 
OS/2 is a better DOS than DOS, and it 
multitasks much better than Windows. It’s 
not necessarily a better Windows than 
Windows, but it seems to be good enough; 
and I’m seriously considering converting 
to OS/2 for all my operations once I get 
proper networking. 

Longtime readers will know this has 
been no snap decision, and I’ve still got 
some reservations. One con- 
cern isn’t new: I’m still not 
sure IBM knows how to mar- 
ket software. On the other 
hand, they sure know how to 
support it, as I’ve learned in 
the past few days. More on 
this in a moment. 

I’ve been meaning to get 
to OS/2 for some time now, 
but the immediate motivation 
was a new Version of Norton 
Commander for DOS. I've long been in 
the habit of using Commander as an au- 
tomated way to deal with my MCI Mail. 

This doesn't work as well as MCI’s 
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Mail Express. For one thing, MCI gives 
rather minimal support to the only phone 
line Commander can use (only 2400 bps 
and not enough lines; thus, you often get a 
ring but no answer, or worse, an answer 
but you can't get into MCI). 

Worse, though, Commander 3.0 has 
some serious design defects. You can't 
sort the address book, and when you add 
too many entries to your address book, 
weird things start to happen to them. On 
the other hand, I haven't had time to in- 
stall and learn MCI Mail Express, and 
warts and all, Commander 3.0 got the job 
done. 

Commander 4.0 has taken care of al- 
most every objection I ever had to its mail 
handler. It automatically adds names to 
the address book, and you can have more 
than one of them. It sorts the addresses. 
There's good mouse support. The mail 
viewer is better, and you can incorporate 
the received message into the reply. There 
are significant nonmail improvements, too. 
In a word, if you use Commander 3.0, you 
will want the upgrade; and if you use MCI 
Mail, you'll really like Commander as a 
mail-retrieval tool. 

Unfortunately, the Commander 4.0 mail 


F ق‎ 


AT 


И RWINDONS 


CD-Rom Drive (optional) 
Second generation drive 

325 kb/s - Transfer rate (Double speed) 
NM Photo CD™ , compatible 


VU YG 


Software worth of over $1000, bundled free 


See us at Comdex 


graphic and photographic editing, and Sou th Annex Р а vilion‏ چ 
enhancement software =‏ 

Best screen capture and graphic format conversion software B oot h A 1569 
Wonderful presentation and Multimedia Authoring software 

Fabulouse Voice and Midi editing and enhancement software COM Pd М EDIG LTD. 


Voice recognition and text to voice conversion utilities 
Shareware (CD), fractals and many more 3, Menorat Hamaor St., 


omized Bundles "EET ll Tel-Aviv 67448, ISRAEL 
Additional (optional) best known software, educational : P э Fax .972-3-6952557 
Distributors Required 


* Windows TM of Microsoft. 


and entertainment titles-at a fraction of their list prices * TM creative Labs lak. 


224 BYTE OCTOBER 1993 


Circle 289 on Inquiry Card. 


Power 


JAMECO 
MOTHERBOARDS 


OB95231 80486DX 50MHz Motherboard ....... $799.95 
OB93534 80486SLC 50MHz Motherboard....... 499.95 
OB95222 80486DX 33MHz Motherboard ....... 
OB79214 80486SX 25MHz Motherboard ......... 290.95 
OB82333 80386DX 40MH2z Motherboard ........ 279.95 
OB82350 80386DX 33MHz Motherboard ......... 249.95 
OB81664 80386SX 33MHz Motherboard ......... 129.95 


OB93358 286 25MHz Motherboard..................109.95 
OB93340 286 20MHz Motherboard.................... 99.95 
OB84945 XT 10MHz Motherboard ..................... 
RAM DIPS 
OB41371 41256-100 256KBx1 100п5 .....51.79 
OB41398 41256-120 256KBx1! 120ns ..... 1.59 
OB42251 511000P-80 1MBx1 80п<......... 6.95 
OB42219 511000P-10  1MBx1  100ns........ 6.49 
Call for latest 
RAM pricin 
SIPPS oe 
OB41700 421000A9A-70 1MBx9 70ns .....$79.95 
OB41718 421000A9A-80 1MBx9 80ns ....... 77.95 
OB41697 421000A9A-10 1MBx9 100ns ....76.95 


OB41523 41256A9B-60 256KBx9 80ns .....$18.95 
OB41486 41256A9B-10 256KBx9 100ns .....16.95 
OB41689 421000A8B-80 1MBx8  80ns..... 69.95 
OB41742 421000A9B-60 1MBx9 б60п ....... 79.95 
OB41751 421000A9B-70 1MBx9 70п5 ....... 77.95 
0841769 421000ASB-BO 1MBxS 80п5 ..... 76.95 


` KEYBOARDS & KEYPAD 
0878271 MCK-32S 32-key kaypad................. $59.95 
OB20431 JE2015  84-kay keyboard................ 39.95 
OB17128 FKB4700 101-key enhanced 
OB17136 FK9000  130-key enhanced 


JAMECO COMPUTER 
POWER SUPPLIES 


« 8088/80286/80386 and 

compatible 
OB19465 JE1030 150 Watt (8088) 
OB67467 JE1030A 200 Watt power supply ....... 89.95 


OB19545 JE1036 200 Watt power supply ....... 89.95 
OB19553 JE1037 200 Watt mini ..................... B9.95 
power supply 
OB6572B JE1039A 300 Watt power supply .....149.95 

GRAPHIC AND 

MEMORY CARDS 775 

e 8088/80286/80386 and dr an EIER 
compatible 

OB93542 VGA Hi-color card .....$159.95 

OB19781 JE1058S Super VGA card............120.95 

OB67459 VG7700 VGA Card w— 59.95 


OB91230 JE1050A Monochrome Graphics...34.95 
OB29313 RAMQUEST 32MB Memory card......149.95 
ОВ19975 JE1080 (8088) Memory Card.......49.95 


Call for your free 
Jameco Catalog 


1:800*637*8471 
Same-Day 
Se. Shipping 
Set 2. Priority orders before 
7 2:00PM PST are 
m E dS shipped the same day. 


FLOPPY cu Hee 
DISK DRIVES E 
OB74392 FD505 3.5"/5.25" Disk Drive...$149.95 


OB74384 FD235J 2.88MB 3.5" 
OB40774 356KU 1.44MB 3.5" 
OB17099 FD55B 360KB 5.25" 
OB17101 FD55G 1.2М8 5.25" 
OB79396 SD540 360KB 5.25" 


JAMECO FLOPPY 
CONTROLLERS 
AND 1/0 CARDS 


* 8088/80286/80386 and compatible 


Muiti 10 with Floppy Controller 
OB18895 JE1075 8088.................................. $69.95 
OB19908 JE1076 286/386............................... 69.95 


Floppy Disk Drive Controller Cards 
OB19617 JE1043 Two-drive controller .......... $39.95 


Disk Drive........ 9995 
Disk Drive... 


59.95 


OB19668 JE1049 Four-drive controller............ 49.95 
Input/Output Card 

Te e ИИ $49.95 
RS232 Card (4 ports) 

OB76726 RS232 сага....................................... $59.95 
RS232 Serial Cards 

0878713 JE1062 Utilizes 16450 UART ......... $29.95 
OB67053 JE1062A Utilizes 16550 UART ........... 39.95 


CONNER IDE 

HARD DRIVES 

OB14058 CP3000 40MB 25 тз........5169.95 
0814068 CP30084 ВОМВ 25 тв..........229.95 
0814074 CP30104 120MB 19 тѕ.........279.95 
OB93288 CP30174E 170MB 17 ms...........209.95 
OB93294 CP30254 250MB 14 ms...........399.95 
0893307 CP30544 545MB 10 ms........899.95 


SILICON VALLEY 
IDE DISK DRIVE 
ADAPTER CARDS 


Ql co a0  ——————— 
16-bit hard drive adapter 

cos d ipLA M—— 27.95 
16-bit hard/floppy drive adapter 

sol. Fia]. —ÀÀ ОВ 
8-bit hard drive adapter 

ООВ APG c — 74.95 
16-bit hard drive adapter with BIOS 

OB10284 ADPGOF ————" 


JAMECO CABLES 


Parallel Printer 
Cables and Adapter 
OB2B695 PPC Adapter - straight ———: : 
OB28716 PPC6 6 feet - straight ........................ 4.95 
OB28708 РРС12 12 feet - straight ...................... 9.95 
OB28741 PPR6 6 feet - right angle Centronics .6.95 


9-Pin Serial Cable 
OB31721 SAT6 = 9-pin serial cable ................ 
DB25-Pin Extension Cables 


0839538 25M10M Male to male....................... $9.95 
OB39511 25M10F Male to female...................... 9.95 


... 54.85 


with Jameco 


To Order Call 1- ‘800۰ :831-4242 


1355 Shoreway Road, Belmont, CA 94002 


JAMECO PORTABLE 
IC TESTER 


Our hand-held IC tester is an 
easy-to-operate, cost effective 
unit that includes excellent functlons. 


е Supports the following: 

= TTL Series: 7400, 741.500, 74F00, 74500, 
74ALSOO, 74H00, 74100, 74C00, 74HCTOO, 
74HCO00 

e CMOS Series: CD4000, CD4500 

* DRAM 41 Series: 4164, 41256, 411000 

* DRAM 44 Series: 4416 (41416), 4464 (41464), 
44256 (414256) 

e Size: 7'Lx 3.625"W 

* One-year warranty 


0873525 Portable IC Tester....................... $139.95 


UVP EPROM ERASER 


* Erases all EPROM's 

e Erases 1 chip in 
15 minutes 

e Erases 8 chips in 
21 minutes 

• Maintains constant 


exposure distance of 1" 20 Years of 
s Special conductive foam liner eliminates static Full-Service 
bulld-up 
e Built-in safety lock to prevent UV exposure Product 
• Complete with holding tray for 8 chips selections 
• UV intensity: 6800 UW/CM? & Fusrolmer 


e Size: 9.0°L x 3.7"W x 2.6"H 
s One-year manufacturer's warranty 


service based on 
solid business 
experience. 


OB15712 DE4 8-Chip UV-EPROM eraser ., 


JAMECO 1 SOCKET 16K-2MB 
E(E)PROM 
PROGRAMMER 


e Programs EPROM's, 
EEPROM's, and Flash 
memories 

* Programs 16KB to 2MB 
EPROM's 


$89.95 


e Programming speeds/algorithms: Normal, Guaranteed 
Intelligent, and Quick pulse 

* Menu driven software Top Quality 

• File formats supported: Intel Hex, Motorola Products tested 
S Hex, Tektronix Hex, and Binary & backed b 

* 2 & 4-way Binary file splitting programs acked Dy 

* 2 & 4-way Binary file shuffler programs 30-day 

» Includes adapter card, software and manual money-back 

e Full screen buffer editor 

e Size: 7"L x 5.5"W x 1.75°H guarantee. 


* One-year warranty 


0878457 E(E)PROM Programmer .............. $199.95 


Sales: 1٥800۰831۰4242 


FAX: 18002376948 

International Sales: 

1:415:592-8097 

International FAX: 

1:415:592-2503 

TM 24-Hour 
Toll-Free 
Odering 
- = “С<Х Shop day or 
ELECTRONIC ELECTRONIC COMPONENTS night by phone 

or ЕАХ. 


COMPUTER PRODUCTS 


Always Prompt 

Courteous Service 

Jameco phone staff quickly connect 
you with the products and services 


you seek. 
Technical Support: 1800۰831۰0084 
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for Windows™ 


My Desktop PC 
IS a 
Pen Computer? 


| / Without the expense of specíal 
! eA: monitors or cumbersome tablets. 

PenDirect" brings the power of pen computing to 
your desktop and makes your existing Windows 
. applications easier to use. 

_ Ifyou develop software, evaluate new technology 
_ or currently-use mobile pen computing, you'll 
find PenDirect іѕ:ап ideal extension to your desk- 
top Windows environment. 


The pên isa great pointing device that works side 
2 ching ee mouse — papel 
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Pournelle 


handler wouldn't work properly on my 
486/66 running Windows for Workgroups. 
For a while I thought this was MCI’s 
wretched line support, but that wasn't it. I 
could try several times with Commander 
4.0 and get nowhere, and then switch back 
to Commander 3.0 and get ac- 

cess to MCI first try. Also, I 


could drop out of Windows and Using 0S/2 is 
as easy as using 


when I returned to Windows Windows, but it’s 
for Workgroups, it would gen- different. For one 


thing, 05/2 makes 


slow, really slow compared to Use—good use 


the same program doing the in my judgment — 
same thing under DOS. I know of the right mouse 


use Commander 4.0 under 
DOS, and that worked; but 


erally fail again. 
When it did work, it was 


there are those who say Win- 


dows is a plot to slow down button, and that 
your machine, but this was takes getting used 


to. But | can now 


from OS/2 enthusiast friends 821 around in 
who'd been using Commander 08/2 well enough 


to get my work 


ridiculous. 
Meanwhile, I got E-mail 


3.0 and had switched to 4.0, 
and they loved it. I'd already 
determined to give О$/2 2.1 a done. 
good try, and since I liked 
Commander 4.0's mail-han- 

dling capability a lot, this seemed like a 
good time to get OS/2 going. 

I did, and I don't regret it, as you'll see 
in a moment. Meanwhile, if you use Com- 
mander, get the upgrade; even without the 
mail handler, it's a solid improvement over 
Commander 3.0. If you don't use Com- 
mander, vou ought to try it. Even under 
Windows, I use it a lot more than I use 
File Manager. With Commander, it's easy 
to view and edit files and generally do 
housekeeping. Recommended. 


I use a PS/2 Model 77 486DX2 
as my CD-ROM test-bed, so I can rule out 
hardware incompatibility if I run into prob- 
lems. Even so, there had been some diffi- 
culties installing OS/2 2.0 the first time; 
but I' m pleased to report that the installa- 
tion of version 2.1 went like magic. My 
Model 77 has a CD-ROM drive, and that's 
what I used to install OS/2 2.1. However, 
I have reports from many others who say 
that installation from disks, although more 
tedious, is no harder. In addition to every- 
thing else, they've enormously improved 
OS/2’s installation. (If you buy a PS/2, 
you can skip the installation entirely, since 
OS/2 2.1 comes installed.) 

Using OS/2 is as easy as using Win- 
dows, but it’s different. For one thing, 
OS/2 makes use—good use, in my judg- 
ment—of the right mouse button, and that 
takes getting used to. When you click on an 


icon with the right mouse button, nothing 
happens for a good part of a second; then 
a small menu panel with a bunch of op- 
tions opens. It's handier than the pull-down 
or drop-down menus you get with Win- 
dows or the Mac. 

I spent some time fooling 
around with OS/2. There's a 
great deal I have to learn, but I 
can now get around in it well 
enough to get my work done, 
and I can make use of some of 
its features. I particularly like 
having the ability to set up dif- 
ferent CONFIG.SYS and AU- 
TOEXEC.BAT files for each 
DOS window. I've got a lot 
more to learn, but it looks as if it 
will be worth the trouble. 

My next step was to transfer a 
bunch of programs and files. 
Alas, I have no network board 
for the Model 77, which is a Mi- 
cro Channel architecture ma- 
chine, but that's a minor prob- 
lem. I installed Traveling 
Software's LapLink from floppy 
disks and used the parallel port 
to connect the PS/2 with one of 
the machines on my Windows 
for Workgroups network. That gave me 
access to every disk drive on the network, 
and it wasn't long before I had a whole 
bunch of DOS and Windows programs 
transferred. 


The next step was to migrate the 
programs. Migration is OS/2 terminology 
for making them usable under OS/2. The 
procedure is a bit odd, but it's more than 
adequately described in the manual. In 
fact, it's pretty simple if you have faith 
and follow directions. You end up with 
your program icon in a general folder with 
the program set to run under the default 
OS/2 run-time values. You can then move 
or copy that program to another location — 
a different folder, or for more important 
programs you use a lot, just lay it out on 
the desktop —and proceed to customize 
the installation. 

This, too, is a process that is easier to do 
than to explain. It involves opening an on- 
screen book of values that are associated 
with this particular program and changing 
the settings. There are a lot of those set- 
tings, and using them is not always terribly 
obvious. 

It's particularly important to get them 
right for communications programs. In ad- 
dition to using Commander for MCI Mail, 
I use Procomm Plus to connect to BIX and 
Aladdin as a front end for GEnie. In each 
case, my preference is to send a program 


-Introducing new 
ШЇ Designer 4.0. 


With symbol creation and placement 


to one micron, new Designer 4.0 from 


Micrografx is a measurable improve- 


ment in technical illustration. In fact, 


hair-splitting accuracy is only the start of 
what will seem like an endless list of new 
features. And before you furrow a brow, 
you'll be glad to know that Designer 4.0 


is first, last and always easy to use. 


You te looking at the vast 
ШИ И И 
Designer 40 and all other 


Hlustration programs. 


You get advanced features 
including 3-D drawing with 


rotation, smooth shading, 


and light source control. 
Make adjustments quickly | x Ds 


with object snap, wireframe view 
of images, custom dimension units, direct 
entry of coordinates and dimen- 
sions, and auto dimensioning. And 
32,767 layers keep everything 
organized. The bottom line: you're 
always in control while creating, 
editing and manipulating symbols. 
Now, while Designer 4.0 is 
filled with sophisticated features, 
youll have it up and running in no 
time. À new streamlined interface means 
you can find everything fast. Hint lines, 
context-sensitive help, a customizable 
tool bar, and more keep you close to the 
tools you use the most. There's even inval- 


uable extras like image editing, advanced 


| text and layout capabilities, color 
separation and slide show utilities, 
Î plus 1,200 clip art images and 25 
, photo images on floppy disk, with 
13,740 clip art symbols and 200 photo 
images on CD-ROM, and more. See 
for yourself how it measures up. 

Order your copy today by calling 


1-800-697-3540 
or see your local dealer 


M 1 C R R A F x? 
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DESIGNER 4.0 


The Professionals” Choice For Graphics Illustration., 


Micrograts, ing. 1303 Arapaho, Richardson, TX 76081 (214}234.1789 Microgratx has offices in Toronto, Pris, London, Munich. Milan. Sydney. Міс, Copenhsgan, and Tokyo Copyright © 1983, Microgrsiz, Inc 
All righta reserved. Micrografz te ө registered trademark and Desigeer i$ a adamak of Micrograly. ing All other products ace Vradamarks or reguiiarad trademarks of thant reupective owner. 
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script out to collect all my E-mail and BBS 
messages so that I can compose replies 
off-line. Naturally, І want those commu- 
nications to run in the background so I can 
get other work done while everything 1s 
downloading. 

That sort of works in 
Windows. By sort of, I 
mean that most times 
everything is all right, 
but sometimes when I 
run communications in 
the background, I later 
find that Гуе down- 
loaded garbled mes- 
sages. Everyone tells 
me that OS/2 never has 
that problem, so I was 
eager to convert all my 
communications to the OS/2 machine. 

So, of course, immediately 1 watched 
it drop characters from incoming mes- 
sages, and this was when the program was 
operating in the foreground. It didn't drop 
just a few characters, either. When I told 
OS/2 users my tale of woe, they were uni- 
versally astounded. Time to check the var- 
ious OS/2 settings. This is sort of equiva- 
lent to looking at the program's PIF 


I first tried the 
0$/2 manuals, 


which are vastly 
improved. 


(program information file) for Windows, 
but with OS/2 you have many more knobs 
to twist. 

I first tried the OS/2 manuals, which are 
vastly improved over earlier versions. 
There’s a section on 
what to do if your com- 
munications program 
drops incoming letters. 
Like the section on mi- 
gration, the instructions 
were easy to follow, 
even if I didn’t com- 
pletely understand the 
reasons for doing things 
that way. 

I took the manual’s 
advice and changed 
various settings. One 
pair of them, IDLE_SENSITIVITY and 
IDLE_SECONDS, have a function that is 
similar to setting the time ticks in Win- 
dows and determine the priorities when 
OS/2 allocates computer cycles among 
programs running in the foreground and 
background. The manual also suggested 
changes in my start-up CONFIG.SYS file. 
I did all that, rebooted, and tried again. 
Same result. Dropped letters. I decided it 


was time to get on-line and ask for advice 
again. 


It wasn’t long before someonc 
solved the problem. The very first OS/2 
configuration variable is COM_DI- 
RECT_ACCESS. I wasn’t too clear on 
what that did, but it seemed reasonable 
that it should be set to on for a communi- 
cations program. That turns out not to be 
the case: for nearly all communications 
programs, it must be off. Once that was 
done, there were no more dropped letters, 
foreground or background. Indeed, I even 
ran Aladdin on COMI to download some 
mail while simultaneously using LapLink 
to bring a file over from the network 
through the parallel port. All files arrived 
intact. OS/2 runs communications in the 
background just fine. 

The next problem was even more mys- 
terious. Procomm Plus would communi- 
cate all right, but when I told it to down- 
load some files, it would beep as if it had 
already done that — but there were no files. 

I played with the OS/2 environment set- 
tings. Same result every time. I called IBM 
technical support. That turned out to be a 
relatively pleasant experience. First I got 


NO Noise, No Hassle. 


Just SCREAMER Prices! 


You get ло noise from AT&T's Optical Line Interface’ 
(OLI™), just the fastest speeds possible on good or bad 


dr ОРЕ у= 
+) Mer 


DataPort™ 14.4/Fax Modem with E. н optical | 


phone lines. You get no bassle either, with AT&T's Enhanced "eese 


Throughput Cellular (ETC™) protocol,* just the fastest speeds 


when connected to a cellular call. 


B V.32bis/V.17 (sends/receives 14,400 bps data and fax) 
m V.42bis/MNP 5 (data compression, error correction) 

m 16550A buffered UART for PC internal card 

® Increased first time connectivity and optimal speed 


1 ` 
^ 
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using OLI and ETC 
ш Background faxing 
B Auto data/fax discrimination 


m Backed by AT&T for as long as you own it 
– Lifetime warranty and TOLL-FREE technical support 


Circle reader service #182 


| $239 | Est. retail price for PC external 
$249 | Est. retail price for Mac extemal 


Includes QuickLink I! comm/fax software for DOS and 
Windows or the Mac. Mac version also has serial port cable. 


lar technology! 


Est. retail price 
PC internal card 


Visit Computer City, Fry's, and Elek-Tek for exciting low 


prices! Or for the name of other dealers near you, or to order 


0 


the DataPort 14.4/Fax Modem directly, call now: 


1 800 554-4996 ext. 96010 


Outside US or Canada circle #183 


* Patent pending © 1993 ATAT. Dacian, OLL and ETC are tradematks of AT&T AH other products of services mentioned ane the trademarks, service marks, registered trudemarks, or registered service 
marks of their respective owners. Lifetime warranty is limite and apples so origina’ purchaser only. 
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STATISTICA/w™ (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures m Complete Windows 5.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support m Unlimited numbers of data-, resulis-, and graph-windows 
m Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis, clus- 
ter analysis; multidimensional scaling, canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more m Manuals with comprehen- 
sive introductions to each procedure and examples ш Hypertext- 
based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ш Batch command 
language and macros also supported, "turn-key system" options 
All output displayed in Scrolisheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) m Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed æ Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities ш Hundreds of types of graphs, including categorized mult- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs m Facilities to custom design new graphs and add 
them permanently to menu ш On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets m Price $995. 


Quick STATISTICA/w™ (for Windows) А comprehen- 
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/w a Price $495. 


STATISTICA/DOS" (for DOS) A STATISTICA/v-compal- 
ible data analysis system ш Price $795. 


Quick STATISTICA/pos" (for DOS) A subset of STA- 
TISTICA/pos statistics and graphics m Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 
Circle 140 on Inquiry Card. 
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2325 E. 13th St. » Tulsa, OK 74104 • (918) 583-4149 | 
Fax: (818) 583-4376 


Overseas Offices: Statsoft of Euro چان‎ FRG), ph: 040/ 
4200347, fax: 040/491 1310; StatSoft UK (London, UK), ph: 0462/482822, 


fax: 0462/482855; StatSoft Pacific (Melbourne, Australia), ph: (03) 663 
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graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) tm Unlimited size of files m Full support for System 
7, incl. “Publish and Subscribe" & Price $695. 


Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS- 
TIGA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
pabilities of STATISTICAMac ш Price $395. 


6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol- 
land: MAB Julsing, 071-230410; France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kft 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500; 
Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Dasign Technologies, Ine., 03-3667-1110. 


StatiSch. STATISTICAW, Quick STATISTICAW, STATISTICA Mc, Quick STATISTICA Mac, STATISTIGA/DOS. Quick STATISTICA/DOS, and Scrodehest ara trademarks of StarSoh, Inc. 
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Sure, the Compex ParaPort" and 
Xircom's pocket LAN adapter seem 
comparable. Except Xircom doesn't 
have a printer pass-through port, so 
you lose your printer slot. And then 
there's price. Whammo! А whopping 
8296 cost difference at retail. 

The important thing about ParaPort 
is that you sacrifice nothing by paying 
less. 

Because ParaPort comes with 
ThruPort", a printer pass-through port, 
you can connect the adapter to a PC 
without losing the use of its printer 
port and without a cumbersome 
splitter device. 

Small enough to fit in a shirt pocket, 
ParaPort eliminates fumbling with 
slots and wires. With both coax and 
twisted pair on board it gives you 


Comparing the leading 
pocket LAN — 


‘Comparable here. 
m 


YES YES 


YES YES 


YES YES 


d 
No comparison here. 3 


See Us At 
Networld, Dallas 
Booth 1544 


hassle-free connections between PCs 
and compatibles, an Ethernet network, 
and a personal printer. 

ParaPort supports standard and 
enhanced mode. The enhanced mode 
is compatible with the emerging EPP 
standard. 

ParaPort doesn't need bulky power 
supplies because it connects to an 
external keyboard connector with a 
slim cable. The keyboard cable 
"splits" the keyboard connection so 
the connector is still available for an 
external keyboard or other peripheral 
devices. It even comes with a handy 
carrying case. 

ParaPort. Unbeatable performance. 
Unbelievable price. No wonder when 
it comes to Ethernet LAN adapters, 
Compex keeps out-connecting the rest. 


Circle 504 on Inquiry Card (RESELLERS: 505). 


‹ COMPA " 
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Out-connecting the rest 


U.S.A. Office 
Compex, Inc. 
4055 E. La Palma, Unit C, Anaheim, CA 92807 
(714) 630-7302 • Fax (714) 630-6521 


Singapore Office 
Compex Systems Pte Ltd 
4 Kim Chuan Terrace,Singapore 1953 
(65) 288 8220 * Fax (65) 280 9947 


Germany Office 
ReadyLINK Networktechnology GmbH 
Albert-Einstein-Strasse 42, 6074 Ródermark, Germany 
49 (0) 6074-98017 * Fax 49 (0) 6074-90668 


© 1993 Compex, Inc.Compex is a registered trudemark of Compex, Inc. 
ParaPort and ThruPort are trademarks of Compex., Inc. Xircom is a trademark 
of Xircam Inc. All trademarks arc the property of their respective companies. 
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BYTE Reprints 


The BYTE Reprint 
Department will 
provide free quotations 
for reprints of BYTE 
articles. 
Reprints can serve as 
high quality, inexpensive 
promotional tools: 

* Train and educate 
key personnel 
* Present information at 
conferences/seminars 
* Provide literature to 


users of your products 


Call 
603-924-2525 


for information and a free 


price quotation. 


Minimum order: 500 
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Pournelle 


a pleasant young person who gave me a 
“problem number” and then transferred 
my call to a technician. That resulted in a 
very long wait, punctuated by recorded 
messages telling me to hang on. Since I'd 
originally called an 800 num- 


The biggest problem with the PS/2 is 
the video. The video board and 9517 mon- 
itor work all right—it's good color—but 
it's pretty slow compared to the ATI Tech- 
nologies board in my big Cheetah. Also, 

I'm not entirely pleased with 


ber, it didn't cost anything, and Pene " the DOS character set when I 
I used the speakerphone, so I Is a slot run DOS programs full-screen. 
wasn’t sitting with a dead tele- that takes a card I'm told there are ATI PS/2 
phone attached to my ear. After about the size of a boards with OS/2 drivers, and 
about 15 minutes, [ was con- н Г m angling to get one. I expect 
nected to a young man named business card, only it will take care of any reserva- 
Suman Reza. He asked several thicker. It’s really tions I may have about the PS/2 
questions, and finally, "It's an external means Model T8 since I like every- 
probably pretty stupid, but are i thing else about it. 
you sure you have Procomm of accessing your 
Plus set up properly?” computer through I’m tempted to keep 
"Yes, of course—" And it 4 new expansion Publicity Builder to myself and 
struck me. I'd brought Pro- not tell you about it. That way, 
comm Plus over from the Chee- bus. You can use I can use it to promote Roberta's 
tah, where it resides оп the C PCMCIA slots to program and my books without 
drive; but on the PS/2, Гуе been — egnnect your competition. But that wouldn't 
putting OS/2 and Windows pro- be fair to you or to JIAN Tools 
grams on the C drive and DOS system to many for Sales, so suffice it to say that 
programs on the D drive. I types of devices. this program does a darned 


looked at the Procomm Plus set- 

up, and sure enough, it was told 

to put downloads in the C:\PROCOM2\ 
subdirectory; only there was no CAPRO- 
COM2\ subdirectory. When Procomm Plus 
made noises as if it had already down- 
loaded what I was after, it was trying to 
tell me it couldn't open a file. 

I don't think that's a very helpful way to 
tell me that, but telling Procomm Plus that 
the default directory for downloads was 
DAPROCOM? fixed the problem. I’ve 
now tried OS/2 with several communica- 
tions programs, and they all work without 
dropping characters. Meanwhile, I learned 
that IBM's OS/2 2.1 technical support 
works just fine. It takes a while, but you get 
to talk to smart people. 


I’m running OS/2 on the PS/2 Mod- 
el 77 with a built-in sound board, a CD- 
ROM drive, and 8517 terminal support. 
It's a good computer that's solidly built— 
heavy plastic lined with metal on the in- 
side—and everything works. 

The keyboard has a good, solid feel, as 
IBM keyboards do. This one has the func- 
tion keys across the top rather than over 
to the left side, and I find that annoying. 
Niven, on the other hand, loves that 
arrangement and everything about the key- 
board. 

Keyboards can be replaced, although 
the PS/2 has a nonstandard keyboard con- 
nector, so you can't just plug your old key- 
board in. Fortunately, you can get an 
adapter: the difference between the PS/2 
connector and a standard one is mechani- 
cal, not electrical. 


good job of explaining how you 

should go about publicizing 
your products. It has everything you need, 
from template press releases to tips on who 
you ought to be sending them to. 

I suppose Publicity Builder is primarily 
intended for start-up companies, but the 
program gives tips and advice at quite an 
advanced level. Perhaps the most experi- 
enced PR people won't need this program, 
but everyone else who wants to publicize 
products will find it a useful product. Rec- 
ommended. 


PCMCIA is a name no one can 
love. There's a PCMCIA Association, 
and by the time you read this, they may 
have a better name for the product. I cer- 
tainly hope so, because PCMCIA is go- 
ing to be a very important technology in 
years to come. 

PCMCIA is a slot that takes a card about 
the size of a business card, only thicker. 
It's also known as flash memory and cred- 
it-card memory, and that's an important 
function; but in fact it's more than that. 
It's really an external means of accessing 
your computer through a new expansion 
bus. You can use PCMCIA slots to connect 
your system to a modem, network, or SCSI 
devices, as well as use it as a memory sys- 
tem. The latest portables have PCMCIA 
slots; indeed, the new Hewlett-Packard 
laptop has four. If they get the standards 
problem solved, it's likely that in a couple 
of years all palmtops and most laptops will 
have PCMCIA slots. 

Alas, while committees are working on 
them, there aren't any standards yet; while 
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Circle 553 on Inquiry Card. 


GIC 


TeleNet 


is looking for 
A licensees 


"m 
A 
АШ 
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the hardware is final, software glitches 
have meant that cards aren't always inter- 
changeable between machines. There are 
several standard PCMCIA cards. These 
are largely determined by the thickness of 
the card they'll accept. That thickness goes 
up to Type 111, which is large enough to 


accommodate a small hard drive. ( Toshi- 
ba uses a nonstandard Type IV specifica- 
tion, which is even larger.) 

If your system doesn't have a PCMCIA 
slot, the simplest way to read PCMCIA 
cards is with Adtron's IC Card Drive: just 
connect the drive to the parallel port and 


^ К Sa ADDICTUS 
ae If you're buying a CD-ROM Multimedia TooiBook IBM's PS/2 Model 77 
ey : drive for the Mac, get CD- ($695) is your best choice 486DX2 is my machine of 
x ROM Toolkit ($79) from for creating multimedia choice for running OS/2. The 
bn 
AN 


GTC TeleNet 


is a private german Tele- 
communication network. 


GTC TeleNet 


offers a onestop source of 
E-mail, EDI, data commu- 
nications, telex, fax, data- 
bases, videotext, WANS, 
etc. all through a single 
network, and with service 
on -site 


TODAY: 
GTC TeleNet 


has accesspoints all over 
Germany, Russia, Belarus, 
Hungary, Luxembourg. 


TOMORROW: 
GTC TeleNet 


wants to cover the world. 
If you are tackling the job 
of establishing an effective 
sales force in your country, 
then call or fax us to have 
a look at our detailed in- 
formation materials before 
someone else does. 


. GIC 


TeleCommunication GmbH 


ZimmermannstraBe 15 
D-70182 Stuttgart - Germany 
phone: * 49 - 711 - 23 87 70 
fax: * 49 - 711 - 23 87 715 

tx: 72 16 96 gut d 
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FWB, Inc. (2040 Polk St., 
Suite 215, San Francisco, CA 
94109, (415) 474-8055). 
The package supports most 
CD-ROM drives; includes 
caching and Kodak Photo 

CD software; and makes 
installation easy. Circle 1146 
on Inquiry Card. 


Pioneer's new DRM-804X 
six-disc high-speed. CD-ROM 
drive ($1845) is four times 
faster than my old model, 
and it's ideal for sharing a 
suite of CD-ROM applications 
over a network. Highly 
recommended. Contact 
Pioneer Communications of 
America, 600 East Crescent 
Ave., Upper Saddle River, 

NJ 07458, (201) 327-6400. 
Circle 1147. 


Don't have а PCMCIA slot? 
The IC Card Drive (5295) is 
an external PCMCIA drive that 
attaches to any parallel port 
or serial port. An internal 
version ($395) hooks up to 
your system's IDE interface 
or ISA bus slot. Contact 
Adtron Corp., 3050 South 
Country Club Dr., Suite 24, 
Mesa, AZ 85210, (602) 926- 
9324. Circle 1148. 


The Mac Classic Il is a 
great starter machine for 
computer novices, and it's a 
heck of a bargain to boot. 
Prices start at $1079 for a 
system with 4 MB of RAM, an 
80-MB hard drive, a ` 
keyboard, a built-in 
monochrome monitor, and 
System 7.1. If you want 
multimedia capability, 
however, you'll need a color 
system and the QuickTime 
1.6 Starter Kit ($139). If 
you're using System 7.0, 

| recommend System 7.1 
($99), which puts your fonts 
into a separate fonts folder 
and supports Woridscript 
for intemational language 
support. Contact Apple 
Computer, inc., 20525 
Mariani Ave., Cupertino, CA 
95014, (408) 996-1010. 
Circle 1149. 


applications. It includes built- 
in macro recorders and a 
freely distributable run-time 
package. Contact Asymetrix 
at 110 110th Ave. NE, Suite 
717, Bellevue, WA 98004, 
(800) 448-6543 or (206) 
637-1500. Circle 1150. 


Norton Commander for 
DOS 4.0 is a solid 
improvement over the 
previous version. The mail 
handler works better, and 
even under Windows 

| often use it instead of File 
Manager to view and edit 
files, Recommended. 
Symantec Corp., 10201 
Torre Ave., Cupertino, CA 
95014, (800) 441-7234 or 
(408) 252-3570. Circle 1151. 


08/2 2.1 muititasks much 
better than does Windows 
3.1, and | like It enough to 
seriously consider converting 
to 0S/2 for all my 
operations. 05/2 2.1 was 
specially priced at $119 at 
press time (the regular price 
is $249), but the deal was to 
run out on September 14. 
Contact IBM Corp., 1 Old 
Orchard Dr., Armonk, NY 
10504, (800) 633-8266 for 
the latest information. Circle 
1152. 


Procomm Plus 2.01 has 
some peculiarities, but it's 
easy to use and handles all 
communications in Chaos 
Manor. It's available for 
$129 from DataStorm 
Technologies, Inc., 3212 
Lemone Blvd., Columbia, MO 
65201, (314) 443-3282. 
Circle 1153. 


33-/66-MHz processor has 
plenty of power. The PS/2 
comes with a 212-MB SCSI 
hard drive, a 2.88-MB floppy 
drive, 8 MB of RAM, XGA 
graphics {no monitor), a 
mouse, a keyboard, and 
05/2 for $3335. The Micro 
Channelarchitecture bus 
limits expansion options, but 
the three-year parts and labor 
warranty and 24-hour support 
line are top-notch. Contact 
IBM Personal Computer 
Corp., Rte. 100, Somers, NY 
10589, (800) 772-2227. 
Circle 1154. 


Publicity Builder ($129) 
does a good job of helping 
you publicize your products. 
It includes PR templates, tips 
on who to send your releases 
to, and more. Contact ЛАМ 
Tools for Sales, Inc., 127 
Second St., Los Altos, CA 
94022, (415) 941-9191. 
Circle 1155. 


ScriptX isn't shipping yet, 
but this device-independent 
multimedia programming 
language should make 
developing platform- 
independent multimedia 
applications much easier. 
Contact Kaleida Developer 
Services, Kaleida Labs, Inc., 
1945 Charleston Rd., 
Mountain Vlew, СА 94043, 
(415) 966-0400. Circle 1156, 


SuperCard ($299) is a 
hypertext scripting language 
for the Mac that we're using 
at Chaos Manor to convert 
Roberta's DOS-based reading 
program. Recommended. 
Contact Aldus Consumer 
Division, 5120 Shoreham 
Place, San Diego, СА 92122, 
(619) 558-6000. Circle 1157. 
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Circle 291 on Inquiry Card. 


HOW DO YOU GET 
A JOB WITHOUT 


EXPERIENCE? 


AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTA JOB? 


Most young people have one 
answer to this problem. They avoid it 
until they’re out of college. But they 
could be getting solid work experi- 
ence while they re still in college. With 
your company's help. And ours. 

We're Co-op Education. À nation- 
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we can't do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 

Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you'll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 


Co-op Education. 


You earn a future when you earn a degree. 


n 
0 
Ad A Public Service of This Publication ©1987 National Commission for Cooperative Education 
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Pournelle 


run the software. Obviously, this isn’t go- 
ing to transfer files at bus speeds (there’s a 
serial-port connection capability that’s 
even slower), but you will be able to read 
most PCMCIA cards. If you have a 
portable with PCMCIA capability, this is 
a very convenient sneakernet capability; 
and you can use the Adtron box with a 
portable that doesn't have PCMCIA. 

Adtron also makes a bus-card IC Card 
Drive, which installs more or less like a 
standard disk drive. It's much faster than 
the parallel-port version and lets you ex- 
periment with various PCMCIA connector 
devices like modems and Ethernet con- 
nections. One warning: ] got my unit di- 
rectly from Adtron, and it didn't come 
with a bezel or mounting hardware. That's 
not a serious problem, but you will need to 
arrange for that. Otherwise, there are no 
installation difficulties. 

The big breakthrough with this type of 
PCMCIA drive will come when all com- 
puters have the new superfast parallel-port 
hardware. Some machines already have 
it, and the rest will have to follow suit: it's 
enormously convenient to move data 
through a port at what amounts to bus 
speed. 


The book of the month is Rita 
Kramer's Ed School Follies: The Misedu- 
cation of America's Teachers (Free Press, 
1991), a warmly written critical look at 
what our teachers are learning—and not 
learning—in our colleges. She has im- 
portant things to say about why our school 
system doesn't seem to work so well. 

The computer book of the month is Ed 
Krol's The Whole Internet Users Guide & 
Catalog (O'Reilly & Associates, 1992). 
Just about everything you'd want to know 
about the Internet. Back in 1975, I said 
that by the year 2000, anyone in the West- 
ern world would be able to get the answer 
to any question. That's on schedule, and 
the Internet is helping to make it happen. 

Next week I travel to Brazil for a com- 
puter show; a full report next month. Also, 
SyDOS Personal CD, the latest marvels 
from BSE, the wonderful little MX Mo- 
dem, and more on my experiences with 
OS/2. It's a full life. 8 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the leiter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on BIX as “jerryp.” 
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Why Not Keep Them 
All In One Place? 


слее to co-exist with diverse computing standards Not stopping there, XVision also features transport- 
means keeping a lot of balls in the air. _ а. — independent file transfer, local terminal emulation 


| | i "uu p ^. and an object-oriented, drag & drop desktop 
As the pioneer in developing X Servers for Microsoft ^ ES integrating DOSPXI Windows. 


Windows™ » VisionWare™ understands how aM cw. c 

to unite Windows, X", NT™, networks, а | АГА o XVision 5 ties it all together. Instead of 
UNIX" and VMS™ to bring all your UE EM w another ball to keep in the air, XVision 
computing standards together at the M. v a IP ENS M provides a real solution that finally frees 
PC desktop. EN -. you from the whole juggling act. 


XVision 5 sets a whole new standard for 
PC X Servers as a smart, environment- 


aware server. XVision 5 automatically Ned A "^* 9 d E ê 

detects i network ایو سے ا‎ Se X Vision 5 
automatically optimizes graphics speed to pP". на 

any PC hardware configuration, automatically БЕ The Smart PC X Server 
aliases fonts and automatically eases the from VisionWare. 
installation process. 


3 77. US Headquarters 
а — EE 1020 Marsh Road, Suite 2220 • Menlo Park, CA 94025 


e | 1-800-949-8474 • Tel: (415) 325-2113 • FAX: (415) 325-8710 


Corporate Headquarters 
= ee 57 Cardigan Lane • Leeds LS4 ЛЕ « United Kingdom 
AE qt аш VISIONWARE Tel: +44 532 788858 e FAX: +44 532 304676 
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TERI] Hardware 


A SCANNER SCOOTER A 

A self-moving hand scanner for 
graphics and text, ScanMaker 
Scooter ($549) has a built-in mo- 
tor that steadily moves it across 
an image. The scanner auto- 
merge function creates a seam- 
less finished scan that ensures 
that the halves of a large image 
will merge precisely. The Mi- 
crotek (Torrance, CA) Scooter 
сап stitch images at a resolution 
as high as 400 dpi. The 24-bit 
scanner reproduces images in 
color, gray scales, and black and 
white. 


Phone: (213) 321-2121. 
Circle 1084 on Inquiry Card. 


WIZARD CONNECTIONS v 


The BSE Connectivity Kit 
($99.95) and the BSE Serial Kit 
($49.95) for the Sharp OZ-9600 
let you connect your palmtop 
computer to other PCs, printers, 
and peripherals. The BSE Com- 
pany (Flagstaff, AZ) Connec- 
tivity Kit includes a compact 
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RS-232 converter cable 
and a self-power serial-to- 
parallel converter. The 
Serial Kit has the serial 
cable converter and a null 
modem adapter. 


Phone: (602) 527-8843. 
Circle 1087 
on Inquiry Card. 


FAX MODEM FOR 
THE THINKPAD 


|| The V.32bis fax modem 
($569) from Apex Data 
(Dublin, CA), designed 
for the ThinkPad 720 and 
| 720C, has data and V.17 
| fax speeds as high as 14.4 
4 kbps. The modem goes 
| into hibernation along 

with the ThinkPad to save 
battery life. 


Phone: (800) 841-2739 or 
(510) 803-2020. 
Circle 1082 on Inquiry Card. 


SCSI-2 ADAPTER FOR 
PCI-BASED SYSTEMS 


Creating a direct channel from 
SCSI peripherals to a host com- 
puter, the BT-946C ($499) host 
adapter makes 32-bit data trans- 
fers at up to 132 MBps across a 
PCI (Peripheral Component In- 
terconnect) bus. The BusLogic 
(Santa Clara, CA) unit is com- 
patible with PCI Specification 
revision 2.0 for use with Pen- 
tium-based PCI systems and sup- 
ports up to 8-GB hard drives. A 
maximum of three adapters can 
run simultaneously. Fully pro- 
grammable, the adapter includes 
a standard PCI 2.0 connector, a 
50-pin SCSI-2 connector, and 
PCI software utilities. 


Phone: (408) 492-9090. 
Circle 1083 on inquiry Card. 


] PC SECURITY 


| Provide security for 
your PC with Crea- 
tive Secure ($139) 
| from Applied Systems 

| (Deerfield Beach, FL). 
| Capable of storing a 
master and 64 user 
passwords, Creative 
Secure records a time- 


stamped audit trail of computer 
boot activity. A motion detector 
and antitheft sensor sounds an 
alarm if the computer is moved, 
and you can tie directly into a re- 
mote alarm system. 

Phone: (800) 338-0463 or 
(305) 428-0534. 

Circle 1086 on Inquiry Card. 


SPEEDIER DATA TRANSFER 


Designed to handle multiple-sec- 
tor transfers, the AT I-Ideal En- 
hancer card ($29.95) lets you en- 
hance your ISA system without 
upgrading to the VL-Bus. The 
card, compatible with DOS, 
Windows, OS/2, Unix, and Net- 
Ware, increases IDE-drive data 
transfer rates by as much as 91 
percent, according to Atronics 
International (Fremont, CA). 


Phone: (510) 656-8400. 
Circle 1088 on Inquiry Card. 


PACKED FOR PERFORMANCE 


The Pro-System 486 PCs from 
National MicroComputers (Salt 
Lake City, UT) ship with a 245- 
MB hard drive, 4 MB of RAM, 
and a 32-bit S3 805 УСА ac- 
celerator card with 2 MB of 
RAM. The system board has a 
ZIF (zero insertion force) socket 
that will accommodate the Pen- 
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tium SX processor. A 32-bit VL- 
Bus hard drive controller, 128 
KB of static RAM cache, and a 
flat-screen color monitor round 
out the units. Prices start at 
$1850. 


Phone: (801) 265-3700. 
Circlo 1089 on Inquiry Card. 


POCKET MULTIMEDIA AND 
CONNECTIVITY 


Franklin Electronic Publishers 
(Mt. Holly, NJ) has put speech, 
sound, and serial connectivity in 
its latest Digital Book System. 
The 4.6-ounce DBS-2 ($129) 
reads two matchbook-size digi- 
tal-book ROM cards, each of 
which contains up to 20 MB of 


compressed information. You ac- 
cess the data by entering key 
words or the first few letters of a 
word, and you can cross-refer- 
ence the two installed books. 


Phone: (609) 261-4800. 
Circle 1085 on Inquiry Card. 
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FAST THERMAL COLOR 

А 2-ppm plain-paper printer, the 
SpectraStar GT ($4495) color 
thermal printer runs at 33 MHz 
and supports PostScript Level 2. 
Two built-in cartridge slots ac- 
commodate plug-in cartridges. 
The General Parametrics (Berke- 
ley, CÀ) printer comes with Pan- 
tone-certified color matching, 6 
MB of RAM, and 52 fonts. 


Phone: (510) 524-3950. 
Circle 1090 on Inquiry Card. 


LOCAL-BUS DISPLAY 


The Legend 24VL/IDE VL-Bus 
controller provides Windows ac- 
celeration, a 32-bit local-bus IDE 
hard drive interface, a floppy 
drive controller, two serial ports, 
and a parallel port. The $199 
card, from Sigma Designs (Fre- 
mont, CA), supports 24-bit color 
at 640- by 480-pixel resolution. 


Phone: (800) 845-8086 or 
(510) 770-0100. 
Circle 1092 on inquiry Card. 


LAN FAXING 


А network fax server the size of 
an external modem, the Lan- 
Fax /V (from $1795) offers fax 
on demand along with multiline, 
broadcast, and automatic rout- 
ing capabilities. From Vidicode 
(Wilmington, NC), the server au- 
tomatically routes incoming fax- 
es to the proper node and is op- 
erative even when the network 
is unavailable. 


Phone: (919) 452-5600. 
Circle 2093 on Inquiry Card. 


DOUBLE DOCKING 


Besides being a standard HDI- 
30-to-DB-25 cable adapter, SCSI 
DOC ($49) lets your PowerBook 
dock as a SCSI device with an- 
other Mac-when coupled with 
a cable. A switch on the APS 
Technologies (Kansas City, MO) 
adapter provides the dual per- 
sonality. 

Phone: (816) 373-5800. 

Circle 1094 on Inquiry Card. 


Another way to dock your Mac 
is via the Lapis (Alameda, CA) 
SCSI Dock ($199). A small 


docking station for the Power- 
Book Duo 210 and 230, the unit 
lets you dock the Duo to any oth- 
er Mac and operate in SCSI disk 
mode. You can also connect the 
Duo directly to an external SCSI 
device. 


Phone: (510) 748-1600. 
Circle 1095 on Inquiry Card. 


MAC FAXING AND MORE 


The TelePort/Bronze 11 fax 
modem ($109) from Global Vil- 
lage Communication (Mountain 
View, CA) lets you send faxes 
at 9600 bps, receive faxes at 
4800 bps, and access on-line ser- 
vices at 2400 bps. The Tele- 
Port/Bronze II cable plugs into 
the serial port for fax and data 
communications. The modem is 
powered by the Mac via the 
ADB (Apple Desktop Bus) port. 
Phone: (415) 390-8200. 

Circie 1096 on Inquiry Card. 


MULTIMEDIA > 
ANYWHERE 


The portable Lite- 
Pro 550 active- 
matrix LCD pro- 
jector from In 
Focus Systems 
(Tualatin, OR) ac- 
cepts European 
and U.S. video 
formats and power 
sources. Compat- 
ible with most PCs and Macs, 
the $8999 LitePro 550's TFT 
(thin-film transistor) screen can 
display more than 1.4 million 
colors simultaneously at a reso- 
lution of 640 by 480 pixels. The 
hand-held SmartRemote control 
lets you switch seamlessly 
between video and computer 
sources. 

Phone: (800) 327-7231 or 
(503) 692-4968. 

Circle 1091 on Inquiry Card. 


ATTACH A LIGHT PEN TO Your PC 
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Bringing pen computing to desktop PCs, PenDirect for 
Windows ($498) consists of a light pen, a light-pen inter- 
face, and Pen Extensions for Windows. Able to recognize 
handwriting, the software also responds to editing gestures, 
providing on-screen editing capabilities; you use the pen to 
make your changes on the screen of your desktop system. 
All common mouse actions are available at the stroke or tap 
of the pen, and you can sign your name to an electronic 
document. A pen holder attaches to the side of the monitor 
so you can park the pen when you're using your mouse or 


keyboard. 


Contact: FTG Data Systems, Stanton, CA, (800) 962-3900 or 


(714) 995-3900. 
Circle 1079 on Inquiry Card. 


MAKE YOUR PC A HUB 


The DigiBoard PC IMAC/4 ex- 
pansion card (from $1195) turns 
your PC into an ISDN commu- 
nications hub for remote LANs 
and telecommuters. With the 
DigiBoard (Eden Prairie, MN) 
card, you can support up to 40 
simultaneous telecommuter calls 
with a single PC. 


Phone: (612) 943-9020. 
Circle 1110 on Inquiry Card. 


SINGLE-SLOT SPARC SERVER 


Although it provides 64 serial 
ports for Sparc-based LANS, the 
6400S terminal and peripheral 
server occupies only a single 
SBus slot. From Aurora Tech- 
nologies (Waltham, MA), the 
$5999 6400S has 16-byte-per- 
channel 1/O buffers to preserve 
data integrity. All 64 lines can 
operate simultaneously at speeds 
of up to 38.4 kbps. The server 
includes on-board 80-MIPS 
RISC processors and a Streams- 
based device driver. 


Phone: (617) 290-4800. 
Circle 1097 on inquiry Card. 


SCAN COLOR TRANSPARENCIES 


From Tamarack Technologies 
(Milpitas, CA), the 12000C 
1200-dpi, 24-bit color flatbed 
scanner ($1995) has an optional 
Slide Kit ($795) attachment for 
scanning transparencies. With an 
8'A- by 11'4-inch scanning sur- 
face, the unit includes hardware 
gamma correction, 200 levels of 
brightness and contrast, and 
built-in Mac and PC SCSI con- 
nections. 


Phone:(408) 956-0144. 
Circte 1098 on Inquiry Card. 
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VOICE JOINS THE FAX MODEM A 
A Type II PCMCIA card, the 
Mercury card (S395) combines 
fax, modem, and voice for note- 
book, palmtop, and pen-based 
computers with PCMCIA Type 
H or 111 slots. The Magic RAM 
(Los Angeles, CA) card has full 
send and receive fax capabilities, 


with transmission rates of up to 
9600 bps. The data modem op- 
erates at speeds of up to 2400 
bps, with V.24 MNP 2 to 4 er- 
ror correction and V.24bis MNP 
5 data compression. 


Phone: (213) 413-9999. 
Circle 1103 on Inquiry Card 


OPEN-SYSTEM WORKSTATION 


The AV 500 2-D graphics work- 
station from Data General (West- 
boro, MA) is binary compatible 
with other Aviion open-system 
units. The expandable $15,000 
system has 16 KB of on-chip 
cache and 256 KB of integrated 
secondary cache, 16 MB of er- 
ror-correction-code memory, in- 
tegrated SCSI-2 and Ethernet in- 
terfaces, and a 17-inch monitor 
with 1280- by 1024-pixel reso- 
lution. You can use the AV 500 
for software development and as 
a client in distributed enterprise 
computing. 

Phone: (508) 898-4000. 

Circle 1099 on Inquiry Card. 
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in real time the position of the markers you use to write on 
the: board. They then translate the data onto your. "computer - 


display. You can set: up multisite se sessions using a modem 


an standard phone l lines. 
Contact: 


+ 


icrofield Graphics, Inc., Beaverton, OR, 


(800) 334- 922 or diee 


Circle 1080 on Inquiry Card. 
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DATA MANAGEMENT RELIEF 


With an on-board processor and 
data management algorithms, the 
powerStore IDE drive controller 
($295) takes over all low-level 
management functions from your 
CPU, predicting and holding the 
most-often-used data in cache 
memory. From Perceptive Solu- 
tions (Dallas, TX), powerStore's 
accuStat monitoring software as- 
sists in this management. 


Phone: (214) 954-1774. 
Circle 1101 on Inquiry Card. 


REMOTE-CONTROLLED DMM 
Prairie Digital’s (Prairie du Sac, 
WT) Model 150-02 digital mul- 
timeter ($179) connects to your 
PC via a serial port for data out- 
put and control input. The re- 
mote-controlled front panel lets 
the host computer request read- 
ings, change ranges, select AC 
or DC current, enter or exit hold 
mode, and reinitialize the unit. 
Phone: (608) 643-8599. 

Circle 1102 on Inquiry Card. 


NETWORK YOUR POWERBOOK 


The SCSI-490PB multimedia 
network adapter ($299) lets you 
connect your PowerBook to а 
network regardless of the net- 
work media being used. From 
MacNet (San Jose, CA), the 
adapter, which is fully compati- 
ble with EtherTalk at the register 
level, also lets you connect most 
Macs with a SCSI port to an 
Ethernet LAN. 


Phone: (408) 954-8888. 
Circle 1106 on Inquiry Card. 


SENSITIZE YOUR MONITOR 


Now you can retrofit your mon- 
itor with a touchscreen. From 
MicroTouch Systems (Methuen, 
MA), the pocket-size SMT-1 
($318), with CMOS circuitry, 
plugs into your monitor's hous- 
ing and can be mounted on the 
monitor. The needed 5 V of pow- 
er comes from the monitor's 
power supply, the PC, or an ex- 
ternal power supply. 


Phone: (508) 659-9000. 
Circle 1112 on Inquiry Card. 


NOTEBOOK COLOR 


The 5‘4-pound ColorBook (from 
$1995) is a 486SX-based note- 
book that features a 9.4-inch 
backlit VGA LCD with dual- 
scan STN (super-twist nematic) 
color. The expandable unit, from 
Gateway 2000 (North Sioux 
City, SD), has 4 MB of RAM, 


an 80- or 170-MB hard drive, an 
integrated trackball, and a PCM- 
CIA Type III slot. 


Phone: (605) 232-2000. 
Circle 1100 on Inquiry Card. 


MOUSE TRACKS 


Version 4.0 of the Expert Mouse 
trackball (from $149.95) from 
Kensington Microware (San Ma- 
teo, CA) adds a software appli- 
cation that integrates the hard- 
ware features for complete cursor 
control. This includes the ability 
to jump tlie cursor to any spot on 
the screen using the Brilliant 
Cursor technology, pixel-by-pix- 
el control with the Slow Cursor 
technology, custom acceleration 
that matches the way you work, 
and programmable mouse but- 
tons that let you do such things 
as chording. 


Phone: (415) 572-2700. 
Circle 1116 on inquiry Card. 


The Freedom Station ($29.95) 
mousepad from CPResearch 
(Augusta, ME) has a projection- 
suspension tower through which 
you feed your mouse cord to let 
the mouse glide around the 
mousepad unencumbered. The 
Freedom Station simulates the 
feel of a wireless mouse via the 
length, tensile strength, and pro- 
jection angle of the tower. 


Phone: (207) 622-1867. 
Circie 1117 on Inquiry Card. 


The True, Сус ЙЫ та. С++ Object Database. 


Empower yourself to create the С++ True heterogenous capabilities. Both the 
applications you've always envisioned. Personal Edition and the Professional Edition offer 
For a limited time, you can get a single-user POET built-in portability. You can leverage your C++ 
Personal Edition for Windows for just $99. The programming investment across DOS, Windows, 
Personal Edition is 10096 compatible with the Windows NT, Novell (NLM), NeXT 486, 
client/server Professional Edition and supports Macintosh, OS/2 and various UNIX platforms. 
either a Borland or Microsoft Compiler.** The Personal Edition for Windows is only $99 
POET is truly object-oriented. It saves you now, but starting in ‘94 prices go up to $139. So, 
time because complex objects do not need to be take some liberties with POET — order today at 
broken up into tables. POET requires only one this one-time-only, low price. 


command to store, read, or delete them. Call 1-800 -9 5 0-8845 


POET gives database functionality to C++. 


Your Personal Edition features include: object fa P O С Т 
querying, sorting, indexing, transactions, class | ii L _ 


versioning, container classes, variable length pn. РА. 
string and BLOB types. a d Software 


99 Offer good through 12/31/93 ** Buyer specifies Borland or Microsoft compiler. 
POET —_— em Old Ironsides Dr., Suite 110, Santa Clara, CA 95054 TEL: (408) 748-3403 FAX: (408) 748-3415 
POET Software International Offices: POET Software - Europe +49 (0) 40/6 09 09-0 Silicon River - United Kingdom +44 (0) (81) 317-7777 


Circle 196 on Inquiry Card. 


SIMPLIFIED NETWORK 
CONNECTION 


The LPM2, LPM4, and LPM8 
(from $395) from Lantronix (La- 
guna Hills, CA) have two, four, 


and eight ports, respectively, that 
let you connect up to eight nodes 
on an existing network via a sin- 
gle transceiver. In stand-alone 
mode, the LPMs let you set up 
а two-, four-, or eight-node LAN. 
Phone: (800) 422-7022 or 
(714) 367-0050. 

Circle 1108 on Inquiry Card. 


LAN TO WAN 


Able to provide a seamless link 
between multiple LANs on a 
WAN (wide-area network), the 
WIN card ($995; software, $205) 
can also link a PC on the LAN 
and a host on the WAN, thus 
eliminating bridges and routers. 
The WIN card, from Network 
Automation (Northboro, MA), 
includes built-in emulations 
for IBM, Unisys, DEC, Tan- 
dem, and Fujitsu and is X.25 
compliant. 


Phone: (508) 393-1777. 
Circle 1107 on Inquiry Card. 


SEND VOICE MAIL FROM YOUR 
NOTEBOOK v 


The Inex 4000 Series upgradable 
486S X notebooks (from $2199) 
feature pocket-size high-speed 


240 BYTE OCTOBER 1993 


communication modules that 
support LANs and WANS (wide- 
area networks), including wire- 
less cellular data. With an Au- 
dioDrive multimedia chip, the 
Inex Technologies (Santa Clara, 
CA) notebooks provide the 
means for audio presentations, 
vocal script, and voice E-mail. 
The units support up to 20 MB of 
main memory and up to 200 MB 
of storage on the removable hard 
drives. The LCD screen is also 
upgradable. 


Phone: (800) 783-4639 or 
(408) 986-9941. 
Circle 1105 on Inquiry Card. 


CHECK THE HANDSHAKE 


Chefford Canada’s (Nepean, On- 
tario, Canada) LanLoc works 
with PC and Unix networks or 
systems to prevent unauthorized 
users from gaining access via a 
modem. Customized to fit each 
application, the combination 
hardware and software LanLoc 
uses an encrypted challenge/re- 
sponse handshake to verify a 
name and password. Prices start 
at $80 per node ($155 per node 
with communications package). 


Phone: (613) 596-4108. 
Circle 1109 on Inquiry Card. 


PCMCIA FAX MODEM 


A V.32bis fax modem in a PCM- 
CIA card, the PractiCard 144 
($499) from Practical Peripherals 
(Thousand Oaks, CA) provides 
14.4-kbps data transmission as 
well as Class | and Class 2 14.4- 
kbps send and receive fax trans- 
missions. Providing V.42 error 
correction and V.42bis data com- 
pression, the PractiCard is able 
to reach computer-to-mo- 
dem speeds as high as 
115.2 Kbps. 

Phone: (805) 497-4774. 
Circle 1111 

on Inquiry Card. 


LARGER, FASTER STORAGE 


Memorybank (Ann Arbor, 
MI) has added two mem- 
bers to its Memorybank II 
line of disk and tape sub- 
systems. A Memorybank 


What's Мей Hardware 


ll with a 3-GB hard drive (from 
$9520) features a seek time of 
12 ms, 5400-rpm disk speed, and 
a Fast SCSI-2 connection; the 
unit holds two drives, for up to 6 
GB of disk capacity. A Memory- 
bank 11 with a Tape Autoloader 
(from $7040) has a 732-KBps 
data transfer rate and uses stan- 
dard 4-mm DAT (digital audio- 
tape) cartridges. 

Phone: (800) 562-7593 or 
(313) 761-2782. 

Circle 1104 on inquiry Card. 


KEYBOARDS TWO WAYS 


A 101-Кеу keyboard with an in- 
tegrated IsoPoint, the ISO-1000 
($189) performs all the functions 
of a mouse. From Key Source 
International (Hayward, CA), the 
IsoPoint is a linear control de- 
vice that provides on-screen cur- 
sor movement that is directly 
proportional to the movement of 
your hand or finger. 


Phone: (510) 783-6066. 
Circle 1113 on Inquiry Card. 


r SMART LEGACY 


device, power supply, or 
fan. This equipment is 
hot-swappable, so you 
сап replace it without 
system or network 
downtime. Temperature 
sensors inform the net- 
work administrator of 
abnormal temperature 
fluctuations. The Smart- 
Array accommodates 
as many as nine half- 
height hard drives con- 
figured as a RAID level 0 
ori or RAID level 5 disk 
array; total storage ca- 
pacity is as much as 
12.6 GB. | 
Contact: Legacy MM 
Systems, Inc., Hopkinton, 
MA, (508) 435-4700. 

` Circle 1081 

on Inquiry Card. 


The Legacy SmartArray (from $7460) incorporates monitor- 
ing and sensing components such as audible alarms and 
visual messages to alert technicians to a failure in a storage — 


The VersaKey Mac ($395) lets 
you capture repetitive functions 
with a single keystroke. From 
Quest Computers International 
of Adelaide, Australia, and avail- 
able from People & Profits (St. 
Paul, MN), the programmable 
keyboard has 60 additional keys, 
to double the number of key de- 
finitions available. To program 
it, you turn on the Leam key, se- 
lect a Special Application key, 
input the keystrokes you want 
saved, and turn off the Learn key. 


Phone: (612) 452-8018. 
Circle 1114 on Inquiry Card. 


SPEEDY DIAL-UP MODEM 


Western DataCom's (Westlake, 
OH) 672 Quadra Pump V.35- 
based modem operates synchro- 
nously over standard switched 
phone lines without needing spe- 
cial services from long-distance 
carriers. Batch file transfer speed 
is 72 kbps. Price is $1895. 


Phone: (800) 262-3311 or 
(216) 835-1510. 


Circle 1115 on inquiry Card. 
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* Un Wora p & no-risk guarantee: |! not satisfied, cancel and recelve а full refund for the balance of your subscription, 


UNIX is changing the world of computers. the world of 
business—quile simply, changing the world. It's 
revolutionizing office aulomalion. (5 required for U.S. 
government computer contracts. Is the backbone of 
information stralegies worldwide. 


Thal's why you need Ux Wortp-the magazine thal keeps 
you up lo dale on the rapidly ehanging world of open 
systems compuling. Hacl issue brings you the latest 
product trends and technical advances that can affect 
your business. The inside slory on some of the biggest 
high-tech companies. Kasy-to-undersiand programming 
lips and tutorials that ean help your company use UNTX to 
ils fullest. And unbiased hardware and software reviews (0 
help you invest wisely when you buy. 


UNIX |S a registered trademark of UNIX System Laboratories Inc. 


UxixWonro's in-depth features go beyond dry technical 
facts lo show how the pieces fil together—1o tell you 
what's important about (ће advances and strategies thal 
are changing your world. And СХ Worn consistently 
offers the freshest. mos! down-lo-earth writing thal 
you'll find in any computer publication. 


Subscribe today and receive the next 12 issues of 
Unix Worin for just $18.00 half the regular newsstand 
price. Save even more by ordering for two or three years. 
You can lose-every subscription to Ux Worr comes 
wilh a no-risk guarantee". 


Subseribe now! Call toll-free: 
1-800-257-9402 ext. 29 


If youre into UNIX, you need UNXWORLD 


UNIXWORLD 


McGraw-Hill's Magazine of Open Systems Computing 


What's Software 


WINDOWS APPLICATION A. 
BUILDER 


Visual Baler ($495), a spread- 
sheet-based visual development 
tool for creating stand-alone 
Windows programs, lets you 
build your application using 
spreadsheet-like components 
such as @ functions and macro 
commands. From Baler Software 
(Rolling Meadows, IL), Visual 
Baler also lets you import exist- 
ing spreadsheets, such as those 
created with 1-2-3. You can add 
security controls to your spread- 
sheets and design graphical in- 
put screens with custom dialog 
boxes, radio buttons, and check 
boxes. 


Phone: (800) 327-6108 or 
(708) 506-9700. 
Circle 1122 on inquiry Card. 


QUICK FILE CONVERSION 


An HPGL/2-to-AutoCAD DXF 
converter, Tailor Made Soft- 
ware's (Kent, WA) entry-level 
Hp2Design LFV ($99) can con- 
vert all or some of the files in a 
directory at once, in batch or in- 
teractive mode. Typically han- 
dling a conversion in less than 
15 seconds, the program gives 
you control over functions such 
as choice of line-end character, 
whether mapping is by color or 
by layer, and whether colors are 
mapped in HPGL number sc- 
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quence or as in AutoCAD. 


Phone: (800) 732-2585 or 
(206) 631-1513. 
Circle 1124 on Inquiry Card. 


WINDOWED BAR CODES 


PrintBar Bar Code Fonts for 
Windows and OS/2 1.0, from 
Bear Rock Technologies (Shin- 
gle Springs, CA), supports most 
bar code symbology families and 
all Windows 3.1—compatible 
printers. When you highlight the 
information to be converted into 
a bar code and select the proper 
font from the pull-down menu, 
a bit-map image of the bar code 
appears on the screen, and Print- 
Bar automatically translates the 
text and numbers into a bar code. 
Prices: Postnet and FIM, $79; 
others, $179. 


Phone: (800) 232-7625 or 
(916) 672-0244. 
Circle 1125 on Inquiry Card. 


PRINT BOOKLET PAGES 


ClickBook ($69.95) from Book- 
Maker (Palo Alto, CA) is a Win- 
dows printing utility that lets you 
tum any Windows document into 
a double-sided booklet. Click- 
Book automatically reduces 
pages and positions them for 
double-sided printing. The pro- 
gram supports several personal- 
organizer paper sizes and types. 
including DayRunner, Franklin. 
Filofax, and Day-Timer. 


Phone: (415) 617-1101. 
Circle 1131 on inquiry Card. 


v FIT YOUR DATA TO THE BEST 
DISTRIBUTION 


BestFit ($299) works in Win- 
dows to give you the best proba- 
bility distribution to fit your data. 
4, |n addition to provid- 
ing a running graphi- 
cal display of possible 

lv. s] best fits, the software, 

=| from Palisade (New- 
[= field, NY), also builds 


difference graphs of the fits, giv- 
ing you a visual connection be- 
tween the actual data and the var- 
ious distributions. An optimizing 
algorithm ensures that you get 
the best distribution type with 
the best parameters. 

Phone: (800) 432-7475 or 
(607) 277-8000. 

Circle 1123 on inquiry Card. 


COLOR PRINTING 
UNDER UNIX 


Chameleo universal print-imag- 
ing software, designed for work- 
ing in multiple applications, runs 
on Silicon Graphics workstations 


in support of color printers and 
film recorders. From GW Han- 
naway & Associates (Boulder, 
CO). Chameleo lets you print 
Unix raster files from files such 
as TIFF, SGI, X Window Sys- 
tem, and Wavefront to a variety 
of SCSI color-output peripher- 
als. Chameleo supports printer- 
independent scaling and orien- 
tation, as well as volume and 
animation batch printing. The 
plug-in-module architecture lets 
you add or change printers easi- 
ly. Price: $595, plus $395 and up 
for plug-in modules. 

Phone: (303) 440-9631. 

Circle 1143 on Inquiry Card. 


COMPREHENSIVE WINDOWS Pus " 
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Edi View Arrange Draw Тех! tributes Side Window Help 


WordPerfect Presentations 2.0 ) for Windows je Mal 


one Windows presentation graphics s 


software, 


re 


e 
TWAIN interface, letting you scan images Ticini acabó ы. 

file using. any compatible scanner. (The : 
hand-held scanner is included in fata siemens Yeu ca ou can 
edit the bit-map image and convert itinto a vector in image E. 
with Autotrace. The package includes  QuickTutors omine 
tutorials from Usability Sciences. 

As an OLE server and client, Presentations supports direct 

CD-ROM sound, as well as the Roland Audio Produce ег Card, 


which lets you combine and edit WAV and MIDI sound files. 
The split-screen chart editor allows you to о adjust your text 


4 


3 


at the top of the screen and see the changes ; reflected i in 


your chart on the bottom of the screen. 
clude Bézier curves, transparent shado 


en. Drawi ng tools in- - > 
‚ and cross ; hair and | 


ruler. The Slide List and Slide 2 Outliner аг er are among g the pre — К 


sentation tools. 


Contact: WordPerfect Corp., Orem, UT, ( 800) 451 E lor 


К (801) 225-5000. 
Circle 1118 on Inquiry Card. 
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PUT IT ON A CD 


CD-IT software ($1295) from 
OptImage Interactive Services 
(West Des Moines, 1А) enables 
you to record CD-ROM, CD 
audio, or CD-] mixed-mode and 
multisession CDs directly from 
your Macintosh computer. You 
use a Philips CDD-521 Recorder 
to record data to a WORM CD. 
Software for all the modes, as 
well as the Philips CDD-521, is 
available in the CD-ITALL 
package ($7995). 

Phone: (515) 225-7000. 

Circle 1127 on Inquiry Card. 


NUMERICAL DATA ANALYSIS 


А numerical data analyzer, 
Mathplot from Dynacomp (Web- 
ster, NY) is able to analyze up 
to 200 data points, calculate sim- 
ple statistical parameters, fit 
least-squares polynomials, and 


numerically integrate under a 
curve defined by the points, 
among other functions. А menu 
lets you display the results nu- 
merically and graphically. Price: 
$49.95. 


Phone: (716) 265-4040. 
Circle 1128 on Inquiry Card. 


BECOME CUSTOMER-AWARE > 


An application to record and 
track customer problems, Aware 
can import data from business 
applications such as Act and 
DacEasy. From Integritech Soft- 
ware (Bedford. TX), Aware also 
provides user-definable pick lists 
for data entry fields and lets you 
add solutions to new problems, 
among other features. Single- 
user version, $99; network ver- 
sion, $399, 


Phone: (800) 942-6499 or 
(817) 267-3163. 
Circle 1126 on Inquiry Card. 


GAIN FINANCIAL 
ACUITY 


Competence Software's interac- 
tive tutorial program Financial 
Competence ($99) covers the 
principles of business finance, 
how they are reflected in finan- 
cial statements, how they can be 
used in managing your business, 
and how the statements relate to 
one another. The program, con- 
sisting of seven 30-minute les- 
sons, guides you through parts 
of an income statement. a bal- 
ance sheet, and a cash-flow re- 
port. The lessons also help you 
create a financial statement line- 
by-line. Tests at the end of each 
lesson identify specific sections 
of the lesson you should restudy 
based on incorrect test answers. 


Phone: (603) 435-7042. 
Circle 1121 on Inquiry Card. 


SOPHISTICATED FILE 
MANAGEMENT 


The Radix2 ADI (Advanced 
DOS Interface) system ($249) 
lets you custom-configure and 
manage any directory in a DOS 
system. From Radix2 Software 
Engineering (Libertyville, IL), 
Radix2 ADI is based on a hier- 
archical command-concatenation 
processing engine that integrates 
DOS wild cards, file attributes, a 
quick sort, and a multiple-file 
text-string search, providing a 
high level of control over file 
manipulation. 

Phone: (708) 549-6733. 

Circlo 1140 on inquiry Card. 
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|. Software Update 


Improv for Windows 2.1, Lotus 
(Cambridge, MA), adds data 
access to Paradox, dBase, 
text, Btrieve, and Excel via 
drivers from Q+E Software; 
support for .WK4 1-2-3 Re- 
lease 4 for Windows files; 
and Notes-specific Applica- 
tion Field Exchange, which 
lets you exchange Improv 
worksheets with Lotus Notes 
fields. $495. 


Phone: (617) 577-8500. 
Circle 1145 on Inquiry Card. 


M-Mall 3.0, InterActive (Hum- 
boldt, SD), adds auto color 
conversion; printing of multi- 
media elements such as pic- 
tures and text without leaving 
the application; message for- 
warding with annotation; 
OLE E supporta a DENN 


capable and E-mail з 
tions. $89, 


Phone: (605) 363-5117. 
Circle 1271 on inquiry Card. 


K-Star 9.2 software upgrade 

kit for FastPath 5, Shiva 
(Burlington, MA), adds Tun- 
nelTalk, zone filtering, device 
filtering, an SNMP communi- 
ty table, a UDP time server, 
syslogging, log message fil- 
tering, and improved DECnet 
management. $199, 

Phone: (617) 270-8500, 
Circle 1272 on Inquiry Card. 


PortShare Lite 2.0, Stalker 
Software (Moscow, Russia; 
Campbell, CA), adds support 
for Apple Remote Access 
software. PortShare Pro 2.0 
adds a statistics panel that 
logs real-time serial-port 
throughput and network 
transmission errors. Lite, $49; 
Pro, $149, 


Phone: (800) 262-4722; fax 
(408) 370-3170. 


Circle 1273 on Inquiry Card. 
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SYNCHRONIZE YOUR NINO AND VIDEO 


The Audio Visu- 
al Recorder 
($149) lets you 
work in Win- 
dows to record, 
play back, and 
save video se- 
quences in AVI 
{Audio Video 
interleave) file 
format. You 
need a video- 
capture card 


with an AVI driver and an MPC-compatible sound card. 

The software lets you record audio and video from most 
sources and then save the video files at any size. Since you 
can view audio-wave and video information simultaneously, 
you can easily edit your work. You can import and export 
Autodesk animation files as well as WAV, PAL, and single or 
serial BMP files. You can also export video sequences to FLC 
and FLI files, map them onto objects in 3D Studio, and then 
reimport them into Audio Visual Recorder and add a sound 
track. The package includes Microsoft and Intel Indeo com- 


pressors. 


Contact: In Sync Corp., Bethesda, MD, (301) 831-5008. 


Circle 1120 on Inquiry Card. 


3-D VIRTUAL EXPLORATION 


An object-oriented, interactive 
3-D modeling program, Virtus 
WalkThrough for Windows 
($595) from Virtus (Cary, NC) 
displays in one window a 3-D 
representation of an object that 
you're drawing in an adjacent 
window. With your mouse, you 
can navigate within the space, 
viewing the object from differ- 
ent perspectives. 

Phone: (800) 847-8871 or 
(919) 467-9700. 

Circie 1132 on inquiry Card. 


PC BRAILLE TRANSLATION 


MegaDots ($500) from Raised 
Dot Computing (Madison, WI) 
is a braille translation program 
for the PC. Based on the rules 
of braille's contraction system, 
MegaDots uses a style-based 
word processor for formatting 
and has automatic table format- 
ting and an easy-to-use interface. 
Phone: (800) 347-9594 or 
(608) 257-8833. 

Circle 1133 on Inquiry Card. 
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INDUSTRIAL DESIGNS IN 3-D 


Built-in photorealistic rendering 
with a ray tracer lets you see nat- 
ural illumination effects, such 
as shadows, reflection, and re- 
fraction, in DeskArtes ($14,995) 
from Nth Graphics (Austin, TX). 
DeskArtes has new techniques 
for creating complex 3-D sur- 
faces, and it includes texture- 
mapping and lighting tools. The 
computer-aid- 
ed industrial de- 
sign program 
can exchange 
data with oth- 
er CAD/CAM 
systems. 
Phone: (800) 
624-7552 or 
(512) 832- 
1944. 

Circle 1134 on Inquiry Card. 


DECIPHER A NEW LANGUAGE 


The Rosetta Stone ($395), an in- 
teractive multimedia program, 
combines more than 3600 color 
pictures, voices of native speak- 


What's New Software 


ers, and written sentences in 12 
run modes to teach Spanish, Ger- 
man, French, or English to a be- 
ginner. The software, from Fair- 
field Language Technologies 
(Harrisonburg, VA), has a listen- 
record-play mode that lets you 
compare your voice with that of 
the native speaker. The Rosetta 
Stone also includes diction and 
test modes. 


Phone: (800) 788-0822 or 


- (703) 432-6166. 


Circle 1135 on Inquiry Card. 


UNIX MOVES MAC AND 
DOS FILES 


From Digital Instrumentation 
Technology (Los Alamos, NM), 
TransferPro for Solaris 2.1 and 
TransferPro for Motif ($349 
each) let Unix systems read and 
write DOS and Mac disks. Thus, 
Unix users can move data among 
different types of computers 
without a network. The company 
claimes that TransferPro is faster 
than Sun's PC NFS. 


Phone: (505) 662-1459. 


Circle 1136 on Inquiry Card. 


REAL-WORLD OPTICAL 
DESIGN v 


You can now run Code V from 
Optical Research Associates 
(Pasadena, CA) on your PC to 
develop and analyze optical de- 
sign systems and configurations, 
The Global Synthesis feature 
solves practical problems in real- 
world design. Vector diffraction- 
based image 
evaluation in- 
cludes polar- 
ization effects, 
and MTF tol- 
erance allows 
you lo simu- 
late and pre- 
dict fabrica- 
tion problems. 
Nonsequential 
surface modeling is also includ- 
ed. You can specify and define 
tasks via menus and screens. 
Monthly lease (including main- 
tenance), $800. 

Phone: (818) 795-9101. 


Circle 1137 on Inquiry Card. 


Software Update | 


Failure 
Mode, 
Effects and 
Criticality 
Analysis 
FME-2.0, 
Power- 
tronic Systems (New Orleans, 
LA), adds support for MIL- 
STD-1629A, Notice 1, MIL- 
STD-2165, MIL-STD-1388 
2A/2B, and AMC-P 750-2; 
enhanced modes of entry; 
analysis at assembly, sub- 
assembly, and part levels; 
built-in libraries of failure 
modes; support for NetWare 
and NetBIOS; and enhanced 
report outputs. $1700. 


Phone: (504) 254-0383. 
Circle 1284 on Inquiry Card. 


SpaceManager 1.5, Vertisoft 
Systems (San Francisco, CA), 
adds SuperCompress; mem- 
ory reduction of module 
sizes; and SelectCompress, 
SuperExchange, SuperMount, 
FortuneTeller, and Super- 
Monitor modules. $49.95 
through November 15. 


Phone: (415) 956-5999. 
Circle 1274 on Inquiry Card. 


LANlord 2.0, Client Server 
Technologies Group, Micro- 
com (Yonkers, NY), adds 
support for LAN Manager 
and LAN Server and compat- 
ibility with NetBIOS-compat- 
ible networks; remote control 
based on Carbon Copy for 
Windows; support for multi- 
ple LANlord servers; alert 
forwarding capabilities; and a 
stand-alone PC inventory 
program. 50-user license, 
$2495. 

Phone: (914) 968-2300. 
Circle 1275 on Inquiry Card. 


Red Brick Warehouse 2.0, Red 
Brick Systems (Los Gatos, 
CA), adds support for data- 
bases in excess of 75 GB, 
new business extensions and 
a report generator to RISQL, 
and incremental load capabil- 
ities. From $23,000. 


Phone: (408) 354-7214. 
Circle 1276 on Inquiry Caru. 


Software 


VISUAL DEVELOPMENT A. 
SYSTEM 


А fully integrated visual devel- 
opment workbench, ProtoGen4 
(introductory price, $199) from 
ProtoView Development (Day- 
ton, NJ) enables you to develop 
C/C++ and Pascal Windows ap- 
plications more quickly. Key fea- 
tures of the open environment 
include recent advances in ob- 
ject-oriented programming; a 
live, interactive test mode; range 
validation; DDE-link field edit- 
ing; MDI (multiple document in- 
terface) support; toolbar support; 
dynamic status-line functions; 
and 3-D effects. 


Phone: (800) 231-8588 or 
(908) 329-8588. 
Circle 1130 on Inquiry Card. 


ENHANCED CONNECTION 
The PowerConnection util- / 
ity ($59.95) from Perfor- |. 
mance Technology (San | 
Antonio, TX) provides two- 


; er dre وار > ا‎ + 
the да layout . 


al The first in | Aha 5 Soft- 
ware »'s (M ountain Vie м, 

| СА) Шы сона prod- 
бут! р е, 


layout aml recommend the following 
changes 


= the plants help Keep 


way access between users on a 
Windows for Workgroups net- 
work and someone using a DOS- 
only PC running Workgroup 
Connection. PowerConnection 
lets the Windows for Work- 
groups users access disks, print- 
ers, and CD-ROM drives at- 
tached to the DOS-only machine. 


Phone: (800) 327-8526 or 
(210) 349-2000. 
Circie 1138 on Inquiry Card. 


ART HISTORY ON CD-ROM 


Cameron's Fine Art Poster Cat- 
alog on CD-ROM ($49) presents 
in three segments more than 580 
works of art and more than 450 
fine art posters, all accompanied 
by music. Pictures at an Exhibi- 
tion shows paintings from the 
Old Masters through contempo- 
rary painters, along with the his- 
tory of each work and artist. 
Sculptures on Video displays 
pieces from the Tang Dynasty to 
Rodin, with historical facts on 
each. The third segment consists 
of a collection of fine art posters. 
You can also use the software, 
from Cameron Enterprises (Ros- 
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Contact: Aha Software, Mountain View, СА, (80 0) 2 24 12-7638 
or (415) 988-2 2080. 


on Inquiry Card. 


cin cle : 1129. 


well, GA), as a sound and video 
utility. 

Phone: (800) 765-1278. 

Circle 1144 on Inquiry Card. 


FAX UNIX DRAWINGS DIRECTLY 


You can fax large-format draw- 
ings directly from your Unix 
workstation to conventional fax 
machines using CADfax (from 
$1999). The computer-aided dis- 
tribution sends the faxes over 
standard phone lines. The Form- 
tek (Pittsburgh, PA) software 
uses an intuitive Motif GUI with 
pop-up windows that guide you 
through the procedures. CAD- 
fax operates directly on the na- 
tive CAD file, eliminating the 
fax scanning process. 

Phone: (800) 367-6835 or 
(412) 937-4900. 

Circle 1141 on inquiry Card. 


SPREADSHEET SQUEEZER 


An on-the-fly compression util- 
ity for spreadsheets, Compress- 
Mate ($79 through December) 
achieves an average compression 
ratio of 10 to 1 for typical spread- 
sheet files of text, values, and 
formulas. Large files can be com- 
pressed at ratios of more than 
100 to 1. From Intex (Needham, 
MA), the utility can be used by 
itself or with disk doublers such 
as DoubleSpace and Stacker. 


Phone: (617) 449-6222. 
Circle 1142 on Inquiry Card. 


CUSTOMIZE YOUR CURSOR 


Magic Cursor II ($39.95) cus- 
tomizes Windows mouse cur- 
sors. The Fantare Software (San- 
ta Monica, CA) toolkit has more 
than 300 color and monochrome 
cursors, as well as the Cursor Ed- 
itor, which lets you adjust any 
cursor, create your own cursor, 
or import from any icon. User- 
defined hot keys let you activate 
a CAD-style full-screen cross- 
hair cursor, a real-time magni- 
fying glass, and the blinking rate 
of the main arrow cursor. 
Phone: (310) 828-8448. 

Circle 1139 on inquiry Card. 


Software Update 


Peachtree Complete Accounting 
7.0, Peachtree Software (Nor- 
cross, GA), adds an Order 
Entry acs and enhance- 
Те ments to most 
other modules. 


A 


Ks eas 


| Phone: (404) 
564-5700. 
Circle 1279 on Inquiry Card. 


MKS RCS 6.1 configuration 
management software, Mor- 
tice Kern Systems (Waterloo, 
Ontario, Canada), adds sup- 
port for Windows 3.1, a GUI, 
the MKS Make configuration 
tool, and additional prefixes 
to configuration options. 
$349. 

Phone: (519) 884-2251. 
Circle 1280 on Inquiry Card. 


Accent GraphicVUE Project Man- 
agement System 1.4, National 
Information Systems (San 
Jose, CA), adds compatibility 
with DEC's Alpha AXP com- 
puters running OSF/I Unix. 
From $1450. 

Phone: (408) 985-7100. 
Circle 1281 on Inquiry Card. 


LandDesigner 3.0, Green 
Thumb Software (Boulder, 
CO), adds, 
easier editing 
capabilities, 
additional 
graphical 
symbols, a 
database search function, a 
high-resolution printing capa- 
bility, and new text sizes and 
styles. $89. 


Phone: (303) 499-1388. 
Circle 1282 on Inquiry Card. 


LanSoft 3.1, Imagine LAN 
(Nashua, NH), adds Windows 
support, coexistence with 
NetWare, the EPAX 1.0 PC 
protection tool, improved 
client/server module perfor- 
mance, and support for 

many network interface 
cards. $64 per user at four- 
user level. 


Phone: (603) 889-5889. 
Circle 1285 on Inquiry Card. 
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Quatech, your communication source for 


RS-232, 422 and 485 adapters. 


Lin manufactures a com- 
plete line of communication adapt- 
ers for PC/XT/AT*, Micro Channel* 
and compatible buses to meet asyn- 
chronous and synchronous, serial 
and parallel communication require- 
ments with protocols such as RS- 
232, RS-422, RS-485, Current Loop 
and IEEE488. 


S oftware support for SCO Unix®, 
Windows®, Xenix®, OS/2® and DOS. 


D. Acquisition and Indus- 
trial /О products manufactured by 
Quatech are also available. Call for 
a free Data Acquisition and Com- 
munication Handbook today. 


C ommunication adapters fea- 
turing: selectable/shareable inter- 
rupts, 16550 availability (baud rates 
up to 256K on standard asynchro- 
nous adapters) and address 
configurable as any COM port. 
Multiport adapters feature 2, 4, and 
8 ports with independent serial in- 
terfaces. Most adapters provide AT 
interrupts (IRQ 2-7, 10-12, 14, 15). 


Зы support for our prod- 
ucts are available free of charge. 


800-553-1170 


FAX: 216-434-1409 
BBS: 216-434-2481 


ЫШ ТТЛ T. 


ЄЗ GuATECH 


662 Wolf Ledges Parkway, Akron, Ohio 4431 1 
U.S.A. (216) 434-3154. International: Austra- 
lia/Interworld Electronics 03-563-5011, 
Canada (Western)/Interworld VCR 604-984- 
4171 (Torontooffice 416-513-7027), England/ 
Diamond Point International 634-722-390, Fin- 
land/Lab Hitech OY 358-0-804-2522, France/ 
Elexo 33-1-69302880, Germany/Jupiter Elec- 
tronic Systems 06181/75041, Israel//RCM Ltd. 
972-03-5447885, Italy/N.C.S. Computer Italia 
0331/770-016, Netherlands/ACAL Auriema 
040-502602, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 
343-41881 16, Singapore Bliss Services Pte 
Ltd (65) 338-1300, South Africa Eagle Elec- 
tronics 27 21234943, Switzerland Amiro Tech. 
Engin. 37-2311-18. IBM PC-XT/AT,OS/2 and 
Micro Channelare registered 

trademarks of IBM Corp. All 

other trademarks are of their 

respective companies. 


Cirele 132 on Inquiry Card. 
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Hardware/Software Showcase 
This categorized four-color display 


section makes it easy to find 


Hardware and Software products from 


a wide variety of manufacturers 
and suppliers. 
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Buyer's Mart 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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Lie Add-On Kit... ........... .-.199.65 PE31082 Pocket Ethernet Coax .... ............. WYSE 185 VT320 Amber, Green or White ....327.60 CALCOMP Design Mate 3024 ... s CALL 
EAGLE ETHERNET NE1000... ....................... 97.44 РТ21683 16/4 Token Ring DBS ...._..............527.03 WYSE 150 Amber, Green се White... .. 2685.45 
EAGLE ETHERNET NE2000 Plus...............108.89 Arcnet Pocket Adaptor Com/P.AS.....239.80/234.77 WYSE 325 Color! 325Е8 Low Emsson _ 518.40 / $48.38 болтай 
EAGLE ETHERNET МЕЗ200...........................8?9.Б1 Ethemat Pockel Adaptor "- un 65/329.55 MUL TIME тү | Summagraphica Summa lll 12 x 12 .. „289.90 
^ Ethernet Pomel Pont Sex 24 1.50 Til MEDIA T9, [T UND ET - Summagraphics Summa Ifl 12x 16 519.80 
| Parade! Port Musi "- 72.06 Advanced Digital Systems PC PnmeTima 388.14 Burma Orid W 16 к 24 .......... 1063.23 
1 ]OMAS-( АҢАР РТ216ВТ Token Fang Pocum Adaptrs $39.23 | Advanced Digital Systoms VGA to TV Elie... 289.21 | Larger sizes... САЦ. 
TAPE REMOVARBIE A FLOPPY Drives B Advanced Dxytal Systems Video Cippor ...... ..359.11 | 
5055 B Pon 1 Ethernet. ي‎ 95.29 АЗЕЛ EE A ILENE | A TEC ASC300 Speakers w/ Sub Wooler .... 289.50 M PERDU 
5055 В Port 10ВТ Concentrator ..............349.58 COLORADO ALTEC ASC150 Powered Sub Woofer ......... .. 100.46 HOUSTON INSTRUMENTS DMP-81. _.....2075.08 
4 Pon Passive Hub. .. . .... —.-—..3%9.88 COL DO 2GB SCSI T 1 e 1129.09 ALTEC Speakers ACS100 ................ 128.83 HOUSTON INSTRUMENTS а AD auus CALL 
4035 4MBPS Toke Ring Adapter .......... алә | COLORADO 4GB SCSI Power Tape... 1829.10 | ^RISTASOFT.WwedlorSound. — ...... 3949 | HOUSTON NBTHUMENTE 7200 АР — 
6242TP« BBA ТР Arcnet .— —...—.—.....9848 COLORADO Jumbo 120 ت‎ 1 ATI Mutumedia Upgrade Kit... „489.28 ПЕ} нет 
6245 16-BA Arcnet, Coax, TP, TPe ................1 LA? COL Jumbo 179.22 | CD-ROM Satware 5 CO Bunde. Cat For Tiss 129.18 HP74 1309.25 / 3003.70 
6242 Arcnet 8-84 ` S8. | Frakker 120058 Parallel Portable Back-up 285.00 Cry EL 5 STEM Aste [x 25 3 if sem tE Cece > 
6248 PS/2 Board Ar а 280.16 Trakker Back ...... .349.21 . SY 8 И 379.7 DESIGNJET 80 0 AD 800 ME . 8 32 6068.70 
Boa METUS те coenae ind Lan ess COREL SYSTEMS Draw СО 30... 41838 DRAFT PRO PLUS A-E Sure A-D 4247.18 3168.54 
6151-11 16 Port Sman Hub .. ае 1009.01 z= CREATIVE LABS Ini. CD-ROM Upg Kit 3253.33 SCANJET WP | wii INT 724. tO/2S79.38 
5151 16 Port Arcnet Smart Hub... 738.86 [-M3GA CREATIVE LABS Sound B -—— سے‎ SCANJET 1 C Color XT/AT w/ INT 1290.10 
4045 18/4 Token Ring XT AT 158 11 ! а „ | CREATIVE LABS Sound Blaster Det 16 12318 EPSON ES600C Color SCSI Scanner.. ... ..... B37.99 
E -tod Per : эла жа 21 MB ноч шл Desa.stio Deve 149.06 s 
Pon Tensted Pax Actve Hub Т 24800 < а inis js #0 EPSON ЕЅВООС Color SCS! Scanner... 1048.40 
(0 UPS TO Smer Hub Does 1153.47 21 MB M Ся! Les 08.10 CREATIVE LABS Sound Blaster Pro МС -ne -258.81 — SS pcm e A : m 
100 MBPS TCNS 16 Ba Coax. . masr | 1908 250. 250MB Тасе Baci 196.16 CREATIVE LABS Sound Blaster 16B4 .... 164.23 VIDEO PRODUCT: 
100 MBPS TCNS 16 B4 Tested Par — 409 — A —À xe aliit CREATIVE LABS Sound Blaster 16 ASP .... . 219.28 ____ МДА а SUPER VGA MONITORS 
wasted Pal .. ......... .69 Bemouth Transportable 90 оо 6839.81 лана poo à; E AST Van dN 14^ 345.91 
Я Bemoulli Transportable 150 Рто....................... 859 سس‎ LABS MutMece Starter Ка. 66802 | AST Vain 4L 14 1% 19 
at Bernoulli insder 90 Pro ........... we AAT EATIVE LABS Мамба int Upgrade Ка 406.52 | тҮ - 
б: ARTISOFT PC Powered Muibdisk 156 . 779515 | CREATIVE LABS Video Blaster... 30946 | MAGNAVOX 7BM7a9 Mone T4- VOA с 109.80 
AE T/T 10 Base T Adapter, 8-Est ARS-190 ...... 127.52 pu | — 
CREATIVE LABS Video Blaster Windows . 338.29 MAGNAVOX 17° CM9217, Simm . ...........769.58 
AE2 Ethernet Remote Boot ROM _............ . 46.88 $ INTEL Sman Video Reuman . 478.98 MAGNAVOX 20 СМ64, 20 Inch 1164.00 
AE2 Ethernet Adapter... ..__._......184.79 Mee LOGITECH BoundMan 109.83 MAG Innovation MXISF 15" 1260 x 1024 ........565.26 
Etherbaskel AES 12pk. ...........................2189.55 SUMMIT 250ME нт! 4 ME man... 17434 | й Pr ‘ie, m p MAG Innovision MPCIF 24" .. ..2398.12 
Noderunner 2000/А аа 217.07 скис жала чө EE MICROSOFT АТОН NANAO 17. 1280 x 1024 28 mm FST.. mem ыр 
Илии کا اہ‎ нн ЕДВ eee MICROSOFT Bookshelf For Windows... 1020 | NANADFX4OM 13 s E 
rq an. — < 4818 | External 100M8 Portable HD... 487.08 | MICROSOFT hunmnoda Dev. КА Widows 30940 | NEC Mutsync SFGEMFGE .. mM 
Noderunner 2000/T 12pk a e 1819.50 External 200M8 Portable HD .......................... 582.95 - - 
Backpack Extemal Floppy 3.5° or 5 25° 189.41 MICROSOFT Windows Sound System. 1712.83 NEC Multisync SFGEAFG .. 1049.37 /2298. 57 
н ШЕННЕ... кше | MCOROM — — 11304 | MICROSOFT Works For Windows СО „11920 | NEG SVGA 14%, 1024 768 2mm... 389.55 
Г АМ!азис А! 12 Џвег.. Ls 621.07 a aam ND LU m 109A PHILIPS 1436, 14", 1024 x 788 .. 70.86 
LANIasiic AE2 Ethernet Starter Kit ‚443.21  SyDéS At таз Proc a - PHILIPS 1557, 15*. 1024 x 768, 28 .. 499.58 
T-Runnor В Pon NEW _._.._........28716 | SIRIUS TD — c— кз SEIKO CM1760CR... a OB 
T-Runner 12 Ром NEW ........................48989 | РАОМОТЕ а2МВ.__... ees 809.50 Publishing PC KARAOKE ................... VGA & SUPER VGA DISPLAY CARDS 
е MA 1 a T г TEXEL Consumer Bundle intemal .... -548.63 | ACTIX Graptecs Engine 32 VL 2 MB 199.07 
SMC BBMB Ext / w 8 Ba Adapter. 62927 TEXEL Consumer Bundle Extamal ....63&70 | ACTIX Graphics Engine Ота еее 0031 
TEXEL Mutimedia Bundle Internal .. ...792.22 ATI GRAPHICS ULTRA 1МВ.........................._.209.23 
3402TP Transcower AUUTP ......... TEXEL Mulumeda Bunde Extemal ............. 815.76 АТ! GRAPHICS ULTRA Pro EISA 2 MB ............394.92 
3402 Trans cw wiAUITINC Mountain. TURTLE BEACH 16 Ва Multibundie ................ £68.15 ATI GRAPHICS ULTRA «2 MD .......... چچ چ‎ 239.55 
wna 310 бова TO250 interna Tape Backup... ... 199.50 TURTLE BEACH MufSSound _.._...._.—.. 51924 An GRAPHICS ULTRA Pro 2 MB ................._.367.62 
4 Por Pase D 250MB ташта) Backup ....... — — AP | = ATI GRAPHICS ULTRA Pro MCA 2 MB ........... 
renet Pt Асие Hub . JOSM гаселе DE Bac ыр... NEM. | TURTLE BEACH Wave for Windows ............... 75.07 ATI GRAPHICS VANTAGE 1MB 2 ет] 
E —- га M PE pam 26 Pack. 4 2.0 Gigabyte External Fáesale .... .. СО-ПОМ а ОРТІСА, ОАІУЕС | ^ ATIVGAWonder XL24 1 MS... 119.32 
- | roy UE эў, ЧИ Oe — ———— | ATI VGAWonder OT.. NT TS 
эм и Ы; Sidecar WELD Porteble Тора Васі... 818.3 н iri anal mic wm com e end 
35 12 TP 12! de Con. centrato 500 18 HITACHI 3700 .. T (08 3m DIAN MOND 5р udolar Pro / Local Qus ®2@.@4/ 142.28 
Асруе Hub Not Twalad Par — 1... 245.08  —— Controtiers, А - HITACHI 17005A Бюти | : 39.61 
3008 Coax &-Bi Ерте! ڪت‎ ae IRWIN | MAGNAVOX re MPC CDROM xem | 159 19 
3008 Base thornet ee ABBY HEC COR т^ Externa Porta 379.40 414.21 
PC GOOFS Coax Arcnet Fi е Serve 16-84 198.00 ACOMMER PEREHERALS Company | NEC COR 74-1 Бутш . 58936 :21926 
5 ТР Arcrat Workstapon 16-84 118.08 120 MB External EZ Port... ....3828 | MECCORBC! repre m sme | 165.38 
—— Me 4 250 MB External EZ Por... = PANASONIC LF5010 Worm Exteel... 2191 | ORCHID ProdesignertiS 1 MB n. 145.45 
pes - 10492 А12ОРС-120 MB intemal ... — 37819 | PANASONIC LF7O10 Ext 1 Gb Erasable Орао 259920 | ORCHID Farenhes 1280 Plus, 1MB... 159.17 
E | 250 МВ Iniemal ...... _...................... 199.89 Procom Tech Int. Photo CD 200М5................. 444.32 199.32 
- Call For Controllers, Accessory Kite and Tepes | Procom Tech Ext. Photo CD 200M4S .... ....54&80 | ORCHID Farenbet VA VLB IMB. ..._.......2272% 
" - РЕ pit No Surcharge For Credit Cards 
191 Г J 4, | iM — 
ND A GETTER PRK mae 
| COW BEFORE YOU All BUY WITH CONFIDENCE اا )ا سے‎  —.. 
ا‎ " | L ^ DOMED 15 А HASDAG zm: cmt um тт arı ага: DUE rt Hap س‎ шора agp" 
TRADED COMPANT аралы eg SURE ҮА ЧЫ ee NM ps | жие oe Bd gn тый 


MEEDE EO сае. 
ĀE В firk зат 
Dra erit r 


5 ap Eekccms- 503 Gd mE HOO ти штъ Б eua EUER aj ahii Чеш و‎ 
AO E AL: سا پیا سا ست سے نا 1" س‎ popia ү pe 
Pea barrei Fan Pi r derie See T eee LF гт Ret a 
lamen ee з= otc m 


| L 4 | | | | | 5 1 R ù 1 i | { т^ 4 ~ - Hu "T 1 . a т : 
е Ж h t Ad daya "3 \ Г i x | | Я 1 ш | | | j ү | н DI 2 4 т Ё 
| + ب‎ еи ә DE S ou ed «edo ee 
M h | - | = pi |? юе ч „7 / SoftSat" i* Autoconfiguration 
i ‚ m i un А bh UN = = a р uw 4 РДІ і 
# 14400 BPS Data Transmission, | Ы тт тшн Ч — P = i 
А than 5 Minutes «^ On-board, On- 
14400 BPS Send/Receive Fax P | e Network, and Responder 
/ Hardware Controlled V.42 Error | а CDW Diagonstics / Supports Twisted- | | 8 
Detection and Control; V.42bis Data "esf Pair and Coax Ethemet Casing — 


Compreselon / Quick Link li" Data/Fax Software Included 


/ Hayes” Compatible „ Features Rockwell" Technology 
/ 7 Day-A-Week User Support / Backed by a Lifetime 


Warranty 


W Price 5 $197 


) CDW 26163 


TOSHIBA 

THROWS .. 1588.03 14500200. 2289.44 
T1900/120 1709.85 Т4500С/200 3074.10 
T1900C120 |... 2358.44 T4600120.. .. 2749.83 
T1900/200...... 1959.08 T4600/200 ....... 2999.99 
T1900C/200 ....2586.27 . T14600C/120.....3918.73 
T4500/800.....1791.602 T ~u 4968.67 
T4500/120 1060.08 Т4500С/340....... 4584.96 
T4500C/120 3189.32  T5500C 510HO. 8657.17 

T15600CXCD 510HD 7175.30 
Bravo 4/30 120HO HB. = — 1255.50 
&avolC425120HD sss aa —1016.29 
Bravo LC АЛЗ5 120HD 1196.63 
Bravo LC 4330 1207100 1 $2921 
Bravo LC 4500 120/210HD — — —1554.18/3798.68 
Bravo LC BED 120210HD 
Bravo MT 45030 170440HD —1512.22/1954.67 
Bravo MT 4660 170440HD 


X 170HO ........1909.29/2139.41 
Premmia 4/500/4/660 340HD ........ 2369.53/2679.50 
SE 633 EISA Server BMB eee sese 221&.30 
SE 4:58 FISA бэш NE ____ 3382 24 


Canon 


1 425 180 НО Notebook w buit in ptr . 
135HD Notebook w/ buit in рі. 2529.50 
Not ei 455. ABHD аас wi built in pir 2309 
ОТК Grafika 
48653 CX. Tomer Vo HO, GME. VGA 2 рл 1194.23 / 1592 41 
49673 OX. Мо HO, OMB, VGA. 2 Rog 20M 1165.68 / 1557.95 
48666 000, Tomer, 200HD, 8М8 2 Fop. DOS. Win 2346.59 


NEC 

Ready ES 4/25S 170HD 999.90 
Ready ES 4/330 210HD m te 1227.66 
Ready ES 466D 250HD 1717.17 
Powermate ES 4/255X/4330X 170HD .1043. 24/1165.50 
Powermate ES 4/680X2 170HD ...................—..... 

Versa 4/2591 120HD MONO/'COLOR 

Versa 4/2561 180HD MONO/COLOR . 

Versa 43391, 180HD MONOMCOLOR ...3195.82/4259.56 
Versa 43351. 250HD МОМОСО ОЯ ..3993 9 
JP Tous INSTRUMENTS 
TM4000 4/258X 120HD M n5 su 2895.48 
TM4000 42SDX 120HD . ..__._.............209613 
TM4000 4/25DX2 1 - —.2848.17/2988.78 

ТМАОООЕ 4/25SX 120HD Enhanced Color NEW 
TM4000 440D0X2 200MB Passe Color _ 3574.12 
TUA00E 4/500X2 200HD Active Color ..... . ..4248.20 
DOT MATRIX & LASER PRINTERS 
A14 Tuto 218.33 14530 . 418.28 
320 " 298,13 54591... — 560.82 
ML 321 .............. 417.08 OU810...... ..$09.18 
. «caw ROR. OO О1830................ .. 1299.96 
uie  . 096697 01840 1608.12 
ALISS + Color 1016.74 00250. 1239.06 
мі 520 2.11 OLAOOE .............. 519.51 
Canon 
La ю ITEIT эъ Vk Са mee .._............. 0080.08 
BJIOEX Bubble Jet FREE SHEET 7248.40 
BJ200Bubble Jet ............................... 298.12 
EPSON 
AP2 113.30 10570 P 270.95 
APO 173.15 LO870 .. СЕС „417.15 
Ас 1 1500 4639 LOT1UTD Pus жеу 
СЕХ 5000 130 1070 LE v 
k "t " 
70 1210 155.95 
Fx1 170 | Stylus 800 229.00 
EPL 8000 Laser 
"Айтат $50 Manutacturer's Rebate 
NEC 
$08.33 P620024pn 30992 
белү Ж 1059 25 
Band 21088 РОЗ 289.21 
— 322.58 Jernate 1000 HEW 298.90 
1 i HM i [ Bie - 
| IICT -= 


nm 


TI microWinter PS23 EE OGD 19 / 1099.57 
ТІ піс aser TurboPius PS RISC. ..1378.58 
TI microMarc ink Jet = 316.92 
500......309 50 Laserjet 4. .. 1389.48 
a -— .410.39 LaserJet 4L ...... 689.10 
ا‎ .809.11 Laser 45! 2988 78 
1200C.......1419.12 Parte SRL ав 
300XL. 2258.18 
KODAK D-conx roy Parane: 15 40 / 22%: r? 
KODA KT 0 SI Pa 180 S! Sea — те 228 22 
PACI iC DA ТА 25m 


1 Сай LASS. тан 
PACIFIC DATA 1 MB юг 2P ЇПЛИОЛИР... „84.15 


CEE a 4 
«© һә 3 7-1. 3-29 7. 


CP30544 5A0MB. 1045, IDE. = ~~ E9714 
CP30540 | OMS. 3 5* HH, Fast SCSI-2 959.27 
, 10M5, 3.5" HH, SCSI2...1892.00 


PLUS Hardcard ПД. 105MB ....................... 259.20 
PLUS Hardcard EZ 240048 Л27ЫВ 539.45/319.14 
PRO DAIVE 24048 IDE 29973 
PRO DAIVE 1GB SCSK2 ...... .... . 1289.15 


PRO DRIVE 525M8 IDE 10М5 3.5" ............. 749.14 
ST351/AX 42MB. 28 MS 1", ЮЕ... 129.82 
19MS, 3.5" HH, IDE 189.94 
ST3144A 130MB, IDE, 16MS..... 219.51 
11 40 MB. $25" МҒМ - 

200MB, IDE, 12MS, 3.5" HH, IDE 368. 

ST1239A 211MB, IDE 35 HH.......... 7439; 
1 426 3S HH......... .B19.37 

, 5225" HH IDE 3 
ST3290A 216MB, IDE. x 915.69 
ST4766E 766MB 16MS, 525 HH, ESD... ..4£^099.80 
ST41200N 1050MB .. ..... .—. 1074.29 
CONTROLLERS 

IDE 3 Plus 16 BIT... .......... 99.00 
paces. IDE 3 16 BIT Controller... ............ 23.10 
Acculogic IDE 4 14/15/16 Controller... . ...29.87 
Adapisc 15420 KA 5. oss... 25143 
Adaptec 1522K KA 16 Ba SCSI Hos! Adapir . 145.45 
Adaptec 1742K КЕ 32 ВА EISA KR. . YB 
Urastor HF Local Bus SCSI . 208 24 
URrastor dE or Aaa pang » 1656.26 
Uttrasior 24F ESA улы 299.55 


FAX (708) 291-1737 


SERVICES YOU 
BETTER 


©1983 COW" Computer Centers, inc 


# Two Data Transfer Modes — Shared Memory or LO 


Data Transfer : ‚ 

COAX ......... Ф $ У.Э ) CDW 20754 

10BASE-T „ЕДӘ... VIF CDW 20752 

COMBO ............. D 5114.77 cow 27605 
p MODE М5. А С CATO IS т k ' Г "ҮЗ ом ГТ: MORY 


ТОВ EU Vr 
14.4 Sportster Ext 170.50 9900 Sportster VO 4851 С 2MB ........... 
14.4 Sportster Far 197.28. 9600 Sportster Ғах169.00 
14 4 Sportster int.. 157.48. 9600 Sportster in 147.50 


14.4 Sportster Fax. 179.50 9600 Sportster Fax164.B1 


16 8 & 13 4 Courier Dual Sta Ery Рах 873.91/ 888.44 AST PREMIUM 4МВ........................................... od 
18.8 HST Courier External Fax 464.49/ CALL AST rM DE .í5 I - A Rm 
144 Courier Externat Fax... 350, i0 184.31 AST PREMMIA 186МВ....................................... 
14 4 Courier Interna! 32230 0 AST PREMMIA OMB Naga 
جیا ا‎ Portable/ ras —— MAT еа AST BRAVO 3865X = 

144 ак 1 P рани 
LAN Moder V.32 B! — net . 1098.57 COMPAQ PROSIGNIA 16MB 


NEW! 14 4 PCMCIA 


БИЛ NP ON, 


Drayes 


ACCURA 144FAX 219.44 
ACCURA 144BF AX 197.86 
ACCURA 96Ё AX 198 63 

ACCUFV 968F, AX 17 12 ОР 


ССМ АА 2400€ 
АССЫ qr We 49 P 
OPTIMA 144 Fas 368.49 PAQ RA 486 16MB... 4 
COM CONTU "— НЬ 
= RD E т MEE EAEE 
14 4 V.32 MS, SngRov FAX ита! .......... 188.5 M 
MáFacMniTowr. 19128 | СОМРАО E SOCKET EXP WIB... CALL 
144 гак Pocket s ooo 88 | COMPAR CONTURA AMB innon CALL 
Fax Ма cv Fax cart Se a tor HP Laser NIU 168.92 e^ ed e lac À roo 
inte! | COMPAQ PROLINEA 406/23 BMO мит 
SatsFAXbon i00 — 95.80 t44Faxin 16981 | COMPAQ PROLINEA 3/255 2MB as 
SatsFAXbon300...22809 14 4 ҒахЕм 19928 | 
SatsFAXbon 350. 299.65 G6Faxit . 15807 | 
SabsFAXbon400 368.95 96 ҒахЕхі ...167.89 | 
SatsFAXI&on 400€. . 374.95 
MULTFTECH \ 
MULTI-TECH 224BA 2400 EXT ———— 238.50 | 
MULT-TECH ӨЗ2ВА 9600 БХТ. 408.62 
MULTITECH 14328A 144 EXT АХ... 436-13 
MULTITECH 143281. 14.4 EXT ... ... . 489.43 | 
CERE GUI рр > 


= < -00 
INTEL Rapid CAD For All 386 Ох... ro ddg. $0 | 
BATTERY BA: cK UP ‘AND UPS 1 


BC- ИРЦ OMNI 450 LAN ..... 256.17 

—€— 155.10 OMNI 600 LAN ... ...299.90 
BC-500 .... ...........170.55 OMNI 900 LAN .....475.50 
BC-500 LAN _..... 189.77 OMNI 1250 .. 593.28 
BC-600 LAN ..... 248.13 hotel Uva 8. 57.13 
BC-900 LAN ...... 339.51 isobar 6 49,38 
BC-1250 LAN ..... 409.27 isobar Utra 6 48.75 
isobar 4 34.95 


BACK UPS 400 158728 Smart 400.......... 

BACK UPS 450 182.88 Smart 600............ 355.00 
BACK UPS 600 Ns Sman 900............ 558.75 
BACK UPS 900. asa 


1 
BACK UPS250 68.25 — t 49.88 | 
Smart 400 293.75 | 
ВАСК UPS 1250 ane 6ê Smart 2000 .. | 
Surge Artest 7 


A oun СИН 
GTEC бетта 5 = EI | PRICES ARE RISING-PLEASE CALL TODAY! 
LOG EUH Койыс Р 532.3 | " 

LOGITECH Mouseman Cardess 1,525,538 SCELERATOR/OVERDRIVE 

ee ae ТҮЛҮКТҮ 

COE e еш (| ret буы AE АНАН 
MICROSOFT Mouse V2 0 Bus No Sofware . x—-— | KINGSTON SX Now, 25 Mi БМ 50. 60. 502 169.20 
MICROSOFT Son Mouse, V2.0 No SORI 7926 KINGSTON 486SX Now, 25 MHz, ............ 26.72 
POINTEX MOUSE w HP Dashboard МЕМ... 4340 | | KINGSTON 4860Х Now, 33 МНЕ. .........— —. 539.89 
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RLDWIDE TECHNOLOGIES ос 


LL Е 


CALL FÜR LATEST PRICES © 
SIMM-SIPP MODULES 


Î um rana рын 
ад 1 учи; сыш 
0 ъс TAIN 


ur f a. 1t hup t 


Lt e i Nr ML 


57153. га 


мхи - ow 
ê KEF 50и Шш Siu. ua 


i : | 
af | pepe pup 

ЕТ TRECE 

ji. М LL a Z p T Tl 


ЫТЫЫ ai Torem 


1-215-922-0116 


IVERSITIES - FORTUNE 2000 FIRMS 


p 


ШШШ 


зм тїз лә URL их" 


RIG JD сын сац ERIE TN [ду Эм: DT 


мї т FNS үг сиы Сц 


шах+каз зын ta, DORT ET 


мих ела омм Сац AC MON LPF 
; CALL FOR PRICES АМО AVAILABILITY 


ЭН mers pees cae Шы te MED 


CML CK ONS Ам CAU ТЫВ K$ ES SP m 
ош 


Qu \йх е Шш (3-104 


Z Siw send: 
“Ж P nis inis 
0 ET sini ilt 
йр Р ИР 


ows SIMMS E 


четтин FP SAR иц 
Ма 29536 1 Ое злы СЦ 
Paes ale ми САЦ IRIS ЫР URL зк. ие 


ама MOD яаа 
АЙ Р и IEC 0641 25. 
ма а лата 
D uS venera 
inl «1 XEL 
юл X $ "S SAM 
ê 191119021 
Wi %' май: 


mc na. nut 


ORDERA ONLY TOLL каре 


1-200-457-0037 


PURCHASE ORDERS FROM GOVERNMENT AGENCIES — UN 


TT galieg 
йй, PARS ТҮГЕ 


: eee LEN. 


финан үнү! 


PATERET ES 


s a ма Cra * 


{зї nin 


ut C6 РАЛИ) 
"md СС КРАЛ 
МЕ won PC SPA), 


SM COPE TAPS AYG 
FEEFEROM WR Ый 11 1) 


fud 


nm. 


mn 


t 


xdi 


init tutt TH E : A 
PAR ИННИИ; PEE 


EtU 
at 


мр C POMA). 
u C ¢ Feary 


теа! 


Man ү) ove. ИЯ 
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туны 17 ALITA 5 
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Circle 218 on Inquiry Card 


Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 
install a backpack CD-ROM drive to your 
ЧАР computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack [its all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 


programs and view Кодак" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 

information @@ 

and a dealer 


in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. you. 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 


132 W. Lincoln Hwy. Dekalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 
Call Toll Free 800.295.1214 


K9 Photo CD кушу 
із a trademark used 
« under license, 


See us at Comdex, Booth #H1930 
Circle 211 on Inquiry Card (RESELLERS: 212}. 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 


e Select via Keyboard 


e Dual access up to 250 feet 
away (optional) 


e No external power 


• Mix PC, PC/XT, PC/AT 
and PS/2 


e "AutoBoot'"" Feature 
boots attached 
computers without 
operator intervention 


e Able to Broadcast to all 
attached computers 


e PS/2 and Serial Mouse 
support available 


e Each unit accommodates 
from 2 to 8 PCs 


° Up to 12 units can 
be cascaded 


e Mounting kit available 
for 19" and 24" rack 
installation 


J{CYBEX meron nnan 


ai. 4912 Research Drive 
COMMANDER кы Huntsville, AL 35805 U.S.A. 
, PC, PC/XT, PC/AT and PS/2 trad rks of 
(205) 430-4000 International Business Machines‘corp. т 
FAX (205) 430-4030 س‎ 
252 BYTE OCTOBER 1993 Circle 204 on Inquiry Card (RESELLERS: 205). 
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THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 


BACKPACK ТАРЕ DRIVES. 


a 


К йы 


It's fast. It's small. It's reliable. It's incredibly compatible. 


Backpack is the best selling parallel port tape drive and |Mbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup ts quick and simple. Micro Solutions is dedicated to the perfection 
lust plug it into your printer port and it's ready to of backup technology. 

use. INo hardware conflicts, no slots required. One CD-ROM, hard drive, and diskette Backpack 
model fits all IBM PCs, compatibles and portables, drives are also available. Call today for ordering 
regardless of CPU speed. information and a dealer nearest you. 

Backpack can store up to 250MB on a tape using 

data compression, is completely ОЇСВО compatible, Telephone 815.756.3411 FAX 815.756.2928 
and reads QiC40 tapes. With its compact size MicroSolutions |32 wes incoin Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 


See us at Comdex, Booth #Н1930 
Circle 213 on Inquiry Card (RESELLERS: 214). 


N EVADA магу Shortage? As at 8/4/93 these are our pr ices. We are trying to maintain them for as 


long 95 ро": 


| 4 explosion at an epoxy t in Japon and ап eve mand for 
Bu tnt) Шың, yr Uer іме shortage of m memory. We are getting thousands 

7 offering =r, our current c rs at the | bee cost possible for the next s« nc 
| 93,00 Net terms. PLEASE CALL FOR CURRENT PRICING. 
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8068 CRU, 101 KEYBOARD, 340K FLOPPY. Gui 
RAM, DESKTOP CASE W/ POWER SUPPLY, SERIAL 
& PARALLEL PORTS, CGA CARD & MONITOR 


$298 WITH JOMEG HARDORIVE AD $99 


мк, 
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51251-1 4248 
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ST11 44A {1° hgh) 1508 
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$T33904A .... 300948 
STISS0A — . — 45298 


дїй? КЕ! i (44 
wx wm 
Ай modems come ope ses s sla nana od 


eror 
1200 Baud PC Internal $9 External $29 
1200 Boud P52 internal $1.6 
2400 Bud FC етй $34 anan! $39 
2400 Boud Packer External 
2400 Laptop os low оз $99 386$X Upgrade 


CP30104 (1* high] - 
CF930174A (1° gh] ....... 
Ср30254 (1° high]. ...... 


FAX MODEMS BOSESSIC-25 $128 B0486DiC-25 $118 
9600/2400 for PC ond РЗ! / WinFax or fax saharo $48 BO4EASLC-33 $199 8048604C-33 $179 


TETO dey ce Verri Ld Clock Doublers BO4B&DLC-D $199 


PCMCIA 2 0 9600/2400 $749 485DRX2 $295 


73IA(Il* hgh]. ...... INE 
7212 (1* —. 21948 
72135 (1* hgh — 00 IBM PS/2 Memory CONPALE Mem ry aser Printer Memory 
sos MAMB MODEL MEMORY PANTS PEKE MODE MEMORY PARIS RICE MODULE IMEG 2MEG УАЕСАМЕС SMEG MEG 
Sao PS/1 and 386/52 [2121]... sD 9209915 $99 Apple loserwriter .,... САЦ 
PANTHER (РН P0125 — 1000448 AMA 9279604 $199 Deor 384/16... с. 1-2МВ 108049:001 SIE Brother HL: 1OV/OY $165... $264 
PANTHER (Ри) P117 .... 1500008 05/2 30/28425/284; Adot Brd 1497259 .. 512K 305348 $19 2MA 108059971 $448 Conon tBP4, 4 Lite & 4»... $118, $184 
DAB JOSO $114 4-88 108070-001 $478 Cempog 15 &20.........._......... $289... $420 
‚аа P5/2 355X, LS, 205K,70-661; 061; 121 Deskpro 284E; 384-20; 208; 25; 256... 1M8 113131001 $59 Epson Action Loser B, 8000..$95 8163... .... 5227 
"ura P Ал Brd 6450609; 34F3011; 343077, 502 4MB 113132001 $238 Epson + 6000 and many mora ..... $98... $168 
TYPE 5555, 555K, PPO, SS, 6:3 on Deskpro 1845 .  .. . 4MBbard 113434001 $219 Fus 71004 7200. $199. $279 
LUDE WEI uss MB 6450603 $57 4B Module 112534-001 $257 НР Deskjet 500, 500С ond 550С $59 (254K) 
SCS/TX DAB 6450604 $104  Dmipro 186-205: 2E... Ама 113545001 $299. НР2,20,..... ........ $89... $146 
LIDE PS2 50, 501, 555%, 40, 655K ................... 20M 1497259 $317 386/33; 386/331, 486/25. 3, 3D, P, P, Po- — $103.. 5159 
scs 2-16м8 6450509 $368 КА; узат... 2MB 115144001 3124 HP timer Jet 4, 11154, 1300... „3258... 3478 
scu 78 MBFORPS/150& 40, 148 1159, 446 5299, ВМВ S49 BB 116581001 $449 BAA Loner 4019, 40196 13.944). $129... $189 
scs РУП Consyhont, Exsentich А Expert 3248 11&568-00131999 BAA Loner 4029 AL MODES .... 5119... $189 
p madah 243, x44 & PS/Vcluepcini ай model Spitenpro, Deskpro ....6 SKT EXP BAD W/2M8 114569-001 $399 NEC 90, 290... m ES ШИ 
ы exapi OO rim son. MB М/А $228 Сота"... eee о. DOB 129160-001 $448 NEC OS. — STIG 
сил 184B — М/А 5844 Deskpro 286N, 3864, 3865X/20; 20N, Ою 400... es $78. $98 
scs 95/2 70-А21; A41; 821, B41, PS/1 Portable 484c, Deskpro M ‚ Syuamero LT Packard Ball PR9500 ... Ф115... $188 
IFO Consular, Esserrsal & Expert models x11, Series 129160-001, Compoq Pre Sgro., IMB 118488001 $49 Porosonic 4410/4430... $119... $188 
scu 113 & x14, PS/Valoeposé Cxx series... IMB 5450603 $49 2NS 11868900! $105 Panasonic 4420/ 4450 ....... $118.......... $189 
xs ME 6450508 $99 an тма uy Панад 00 nr $15 " 
xs Р5/2 355Х; LS, 405%, 555Х;15, 659:.......4MB 340933 $238 Lo 3/258 252.. MB 141738001 109 См$410............... S119 3159... $249 
ane PS/2 90 XP, 95 XP, orr EMS 141742001 3399 Sor 1504... ...._...... I. S17P . ... $28? 
76,77, PS/1 Pro 2123... ... 2MB 6450902 $107 рео 4/251, 4/33, 4/50... ...... 298 Module l420 T РУ о. $128 $178... = 
45° IDE 4MB Module 14184-00 LE a $99 168 
TT S290, PSP. P75 Pind 36. ЫЙ GMB Mode 14168500) $418 TIXL/PSI7/PS3S Sa 
3 5° ЮЕ & x14, PS/1 Pro 2123, Е5/600Ю................. AMB 6450128 $238 Сотрод Pro дла... ^1éMB 149320001 $99$ gg Lanian алай Massage 
33° DE BMA 6450130 $490 3248 149147001323; MES EPI а NOTOROGOS ; МФ 7 
P52/2 355X; LS, 405Х................... о. OMB 6450129 $490 — ОРЧ ЦИ РОДНИ MODEL MEMORY PARIS РЮСЕ 
rici зена SONIS comma Laptop & Notebook Memory тош... ................2МВ 37650 $148 
Лу» ond 891 .... ~. TT - 04F3077 gaga С°*^°2270,325 ........... 248. — 13949700! — $108 ab 37551 $298 
3 BIT BOARDS 2 Le dore 4MB — 139498-00! — $238 һоучйВ-310.................. IME 2205009100. $128 
n nag T 6451040 $198 Corso 4/25CX ы Go m eR И wm i 
For 284 ond 384 i ASO le ВАХ in PS B0-A21; A31; A41 Bente yank hh addito boi uri E 4 —— ——n ans FR-PCIM-BB $278 
ЙАА АА? үче анана bre EMS Up to Bê 95/280041 cec. ТМВ 6450375 $88 ae wee 2 ы BMBMod — FRCIMED — $345 
uiing IMB SIMMS Works in both B ir 16 bà Laptop 212, 3204; 320N« 2M8 Mod 3103204 $119 
SEG. ir fy P5/280-11); 111; 121: 321:081;161 ....248 6450379 $108 1/2856 ......................1мЄ6мСО 110235-001 $79 Dell 325N; NC... MB Mod 3103210 $119 
$198 АМЕС-5308 ВМЕС-5538 | уыл 4158/25/003 & 66... IME POFFO $58 AMEGMOD 110237001 $208 Dell NLZOA N25. ......._. 2MBMod 3103213 $148 
> AMB VvéF929 $268. 1306... MEG MOD 118303001 S79 Epron NB-JNombook ..... ама ABOBS!| $238 
JOCARAM/2 Р 2MEGMOD 11830400) $108 Epson NB-SU ........ .......... MD Mod ABO8771 $138 
1 ЖИЙ... c re UEM oed OON E чия AMG мой 110395001 un 25C Моно —_— ... 4MB Mod A0070) na 
SHAMS) — бри 4 іХ, mem В 
1.4471 208NE $139 EM — è ا‎ 4 — эли ZMEGBRO — 117081002 $109 EvmComer. MA 0026300 $00 
r айй AMEGBRD — 117081004 $239 QGedlSOQ uo лм 52587 $238 
ama 3309289 479 Ue ll. . IMEGBRD — 121125001 $98 GüdlasOSX. m D 6200203 $143 
ma SOC 0138 A4MEGBRD 121125002 5218 Goldstar С5520, 385514 IM N/A $98 
ама 5308959 gag 1148/20. 25, 25C ... MEG BED — 129709001 3138 в N/A $248 
pæ- AMEGBRD 129767002 $248 NCR3120Nombooh........ ul Mod 3120-0104 $299 
22 Corde Pus BMEGBRD 1797629003 421 NCR3170Nombod ....... = MB Mod 3123-0104 — 3399 
RAP 16MEG BRD — 129769004 $1395 Pockord Bell, Mores Mibo. 1МЁ N/A $88 
um aoia ee w208 vb N/A $248 
с рая 340K. 720K, 1.44, 12. мв xem 5108 ZERIC n 16MB Cord N/A $1045 Ponasonic CF170/270/370 1B CRAIGS $64 | 
а 2Haord Dre MEM O7G1876 5108 CEUM 484/25С............ AM Сонй 142337002 $219 Soma Nowmasw J84 ......... 298 SNMOO2 $195 
0 2 Hord Deren RIL E ا ا‎ tê Cari 142317003 — $478 248 Эмма 3395 
a — Hard Drive only MIM Western Digriol , амё 0761879 $448 ТМВ Cod — 142337004 $1198 Soryo 178, 18ND A ZEOS ._ ЮА абым? — $98 
Hard and Floppy 1 1 interlsova TER ^ Shopé2200 .. s sss IMS СЕВ 398 
SCSI DIC 3280 (Supporh 7 deren] шер N31SX, 1405Х & NOTE PST APS? .. 248  79f0999 $100 шщ | їз LIII IN NE Shop 6640. oss... ZMA N/A $178 
SCSI Adopt: 1742A 12 NT ......... Е 22 د م‎ toe М | A70OMI-200 cn IME СЕ47) $198 
а Atos dn M Mom 7 TUO deme Ed wee “SOP ene eed qnaa | mor for... — н МРТ) 3778 
СЕ Kord and Floppy. : TOSHIBA Laptes & Notebook Memory ee ec perdis cst Tl Trerrelmate 30005, WINSX. мВ 2546095000! $118 
ipa Herd aad Peppy w/10....———.. $29 MODEL MEMORY РАШИ POO E seyg $10 $12 315 SE N Travelmate 4000, 
Cobles Mord Drive. ... 439 | т10005ЕЛЕЛЕ.................... .. MB CARD. PAB $104 @ үлес $45 $44 $71 — ашанын ай 4MB 2581245001 $279 
Coblas — Hord and floppy .. à T2000 / Т20005Х...................... on PMI CARD. PAB3ITU. $104. m ura xo $54 М7 570 94 $79 488 DX2/ 50 Loos. PM $1950 
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4B CARD PAZODIU 3239 | 4X34 Уры 5748 501159402 $08 
13100. — 5s css uos, ФМА МОО  PAZI3SE $178 m al ыш " 200710-004 $118 
T300E а 2M8MOD PASMIU 3108 mm um - 50024402) MIB 
13100 5Х........................ MAS BOARD PAB300U $108 — 
Ti AM3BOARD PABMOU $234 2-KGm VES E хомо! {105 
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TECHNICAL & CUSTOMER SERVICE CALL: 
: TERMS: SHIPPING: UPS (Min. $8.25} Shipping charges CONDITIONS: 20% Restocking Fee on refunds within 30 
' (702) 294-0204 are non refundable. real sem orders from Universitas, days. Khoi aretha SRR: WARRANTY и: eb r- E 


т Fortune 2000 & Government Agencies, МЕТ 30 on opprov- REPLACEMENT ONLY. ALL PRICES FINAL. PRICES SUBJECT 
| асаа Rado rU al. E $5.00 (Cashiers check) =m TO CHANGE. Mig. part f^ for convenience only. [ШШЩ 684 Wells Rood 
:( } -116 * E Trademarks are registered with their respective Cs,'s. 385, Boulder City, NV 
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Circle 210 on Inquiry Card. 


Take Note: 
Ihe World's Best SCSI Adapter 
Just Got Better au 
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SmartCache III ju T j — g 
is the total, growable SCSI solution! | "LM 


The world's best SCSI adapter is now the world's greatest bargain—priced lower 
than any major competitor. An unprecedented value, SmartCache Ill offers top 
performance and universal connectivity with all major SCSI-1, SCSI-2 and Fast 
SCSI devices, including hard drives, tape, CD-ROM and WORM. 
it also comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep and all versions of Unix. 
And only SmartCache II! gives you a growth path. Optional plug-on modules 
let you migrate easily to caching (with up to 64Mb cache), as well as full RAID 
capability. Storage Manager, our GUI utility, makes installation quick, easy and 
automatic. Plus, it gives you on-line and remote control over subsystem man- | 
agement, diagnostics, performance monitoring, and disk array configuration Call DPT, today! 
Distributed Processing Technology, Inc. 


A 800-322-4DPT 
140 Candace Dr. Maitland, FL 32751 USA il &D P T | FAX 407-260-5366 


‘List price for ISA model PM2021/90 SCSI Adapter Board See us at Networld Dallas, Booth 2362 
Circle 206 on Inquiry Card (RESELLERS: 207). 
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— 4/25; JITE Serves 5E 4/33 

MMC ЕТЕ, 

owr 

7 33; roto te үү 25ТЕ 
33; 335 Sit ы 1 1380/25 15; ea X7 4865K/ 20 
Premium Server SE 4 /33 


ver 
з — 500780004 S239 &MB — 502700-001 ._.... $489 
Compuq 
Prolines 3/255 3/2515 
7MB — 14073800] ...5159 3MB — 41742001 ...— 5489 
Preliaec 4/251, 4/33, 4/50 
(MB — 141682001 S49 208 1683001 5129 
AMB — 141684001 ..5259 848 — 141685001 ........ 5519 
DeskPro 385-20, 20e, 25 
48 113132001 ..5259 AME — 113445001 __... $339 
DeshPro 3865/16 
438 112534401 $279 4MB.— 113634001 __.... $299 
DeskPro 3/25; 3344/2505; 33; 661 286H; 3340; 3855X/20; 
20M, SystemPre LT Seres, Portable 4825, ГА Series 
IMS — 118585001 __ $9 208 — 118589.00] _.. $119 
408 18600001 M м 112577001 _. 5519 
ا‎ PC Server 486/33; 0X2/66 
TAMS 1032001 6r $243 149147901 $422 
DeskPro 386-13, 484-33, SystemPro 
TMB — 115144001 ..5149 BMS — 116561.001 ...... 5529 
Hewlett-Packard 
Vectra ле: 20PC, RS/20; 20€; 25, 25C 
448 Ка 01542 or 16424... 538 
Vectre 334/160, 355/204, 335/259 PC 
Шо 0204. S169 BME 02108 9489 
Vectra 455РС 257; 337; 4865/20; 4/25M; 33H; SON; 66M 
WB  OZBIA S129 BMB — 021524... S519 
Vectre 180/15, 486 /75U; 485/33U; 485/500; 484/660 
8 3814 .....5129 890 )7157А........... 5519 


"hn mp — AH 485/55H 


Lenith Vectra 386/33M; 33NI 

1-300/400 Seres 2-420/5X, 1-415/5Х, 2-433/DX, 1-433/50 208 07144. 5179 808 DDI... S505 

AMB — МЕЛОО.........5259 18M8 MESO inini 5979 AN NEC 

I-Server 42556 433DE 4500Е — „— 425, 433, 466 

4958 МЕ432 5249 BMB  ME-102 __ 559 410-12002 _. 5259 6ME 41012002... $979 
1-Station 3255h;5a,4205 Eh Sh; Sa, 42 5h, 433Dek; Dh, 450XEn a hondy 425, 433 

IMB MEJO .. $49 408 ШЕТЮ 1... 5259 AB — VÀ. 5259 16M8 WA sm 
Zenith 2-356 /20; 25; 33, 138 PowerMate 285/12; 5X/16, 5X/20 

1MB ДШ 69448 — ZA3S00MK ...... 5259 н Leal sum 094103103 . $15 

Я owerMote 
KC nd M o S159 ТИВ CPU Upgrade PAIMION SBD 
2M8 Exp. Board QP-410-810248103 ................. 5249 

Zenith 486/3367; 25E PowerMate 385 / 33; Exprets Te, е series 

AMD , 13470007. 5249 4Ш MOONS — S1039 ий 04104205 . $259 TAM 084106206 .... S979 


LAPTOP & NOTEBOOK MEMORY 
2%, AST 5. HEC 
A Powerlxec 3/2551, 3/2551-C, Il Aua . — 5259 7 S Uirrolite Versa (all models) B Sy 
ТИЛШИ MA... 
Тема... 51279 Ultrolita & CeBular Workstation 5X/20 208 on. s 
Powerkxec 4/2551. 44... 57 — 
7 Premiuu Exec 285, 3865/20, 25, 25C 448... $239 Uttratite ЇП, $L/25C MB... S129 
ы Сот ANB ............... 5249 
< CT 3/20, 3/25, 3/25¢ -— (MR... $239 Uttrelite 91/20, $1/20Р = — — 
GMS... S449 — 
ProSpeed 284, 3865X/16 408... „5229 
Conture 4/25 series oy | m mi a 
LTE 286 MB ЖИШШ. |; 4 lom 
08... .529 AMBRA Treks n — 55 
LTE 3365/20 p... 529 ThinkPod 300 MI SIA 
LTE Lite 20; 25; 25c 250 408 .925 nl. . . $557 
B. 1.54 Р$/1 1575X ond ThiekPod 700, AB... 5299 
IMB ....51009 ZA 700, 720, 72x $55 
LTE Ute 4/25 Ap S ThinkPad 7107 
ims. — 59 
SLT 284 4b. o 9 N51 Hotebook {AM TMB ........... 5173 
SLY 3845/20 ui. 48... _ 5257 
Toshiba 1405x, — — 182 А —— = 
TIOOOSE/LE/KE: 2000, 20005X; SX س‎ 9 STE ас 
1220058. THUS i sn миниши = т 
BME ............54%9 Texas Instruments 
T1 200XE, 1600, 31004 248... 519 Trevellüghe 3000 (all models) 2H8 559 
ve  T31005X, 32005X, SXC 248 51 TrevelMate 4000 (s1 models) aug 5215 
ZA. о we -— 50 Р TravelMate ҮПл$1С/25 ЛИВ... 5139 
| ——- p Zenith 
— mee S n WB ўз 
m 5449 І-Меїе 3201, 32015, 3251, 3251« 10...99 
£s... 90 tuk SN 
14400, 16400 (cll models} us . 9 I-Spert 4205, 4255 A 925 
سسس‎ S803 I-Speri 3255 1448. . S19 
afi, ME. 509 ws SAF 
TIN, 14500, 16400 ous S519 MastorsPort 38651, SLC, Sle M aan 518 
TEME... 5# MestersPart 38451 M _.5129 
15100 ГИШИ ҮҮ. SepersPort SX; 2860; Slims Post 74 SIH 
15400, 15200; 15204X, 18500 ms... 549 SepersPort 286; 28be TU $99 
n3... ..550 Saport ort 2866; Мшез ама . Sr? 


LV 


4 FAX MODEMS 


For AST, Cempos, IBA, Tl, Toshiba, Zenith, 
zT ether Laptop A Systems. 
PCMCIA 2.0 Internal FAX /Modem with LACK 
14.400bps РАХ/Модма ss 


Me FAX/ Modem 0200 
internal FAX /Modems w/MNP-5 & Y.42/V.A208 

14406: F/Modem ...................................................... $419 
24/94000ps FAX/Modem ——. سے‎ SOT 
Exterwel Pocket Modems for чү y RS-232 Serial Port 


— AD 


14,400bps FAX /Modem .... МЕНЕ. 

96/9600bes FA Modem ______ _. $119 

ViVa Internal Modems 

14,400bps ¥.32/V.42 modem, send & receive FAX 8199 

24/9600bps with send/receive FAX —— E 

ViVu External Modems 

14,400bos ¥.32/¥.42 modera, send & recetea HX. $219 
ae. 


24/96 00bp: with send/recerve FAL 


DoteCord Micro [we lo ood M Upgrode 5 
cvollobls with BS, 127 м 209MB of bootable 16 aues 
storege plus four ЧММ sockets thet scromodcta wp to KAMÊ of sytem RAM 


16-bit or 32-bit DataCard 


ВУ Dotolord with OK MAM AD 
12748 DotaCord with OK RAM Ls. $549 
| 20988 Dota(erd with OX RAM __ 989 


"m CPU UPGRADES 


MiKingston 


Upgrade your system to 386 or 485 power! 
Use Windows in enhanced mode, ри trve ood souk peel 
operation for Windew 3.1, 05/2, ond other 384 specif softwere. 
Боғ poat —— performance by wp te 350%. 
5X ОЧ Upgrede 
[d IMG). eS ТГ. КИШИ, 
зн СА, с Тт 
25409 (SIC)... 5219 SOMME... 9109 
«а 404 CPU Upgrade 
SHHT ($2) 9399 TR (01} —_.__ $579 
Ne A44 CPU Upgrade 
25H: (SX) -e 9098 With 4MB odd 1... 5299 
ињ (0X) -5953 With BAB odd $519 
SIMM 5 
1М8 х 9-70 ag $59 4MBx970 .. 5 5739 
512K x 36-70 (248) ........... $129 1M8 x 36-70 (4MB) ....... 5259 
248 x 36-7) (8498) S519 4MB х 34-70 (16838) ___ 5979 


HP Loser jet le tis, 4, 4M, 45, TL X1300, 0, ые 600 
AMB (2054-5709 (70664... S519 
HP Leser laî IP, ЇЙ, MP, HID 
7108 758... $4? 4MB JUTTE 999 
HP Lasarlet li & UD 
245 3248... .5149. ME 34458... 9249 
m loser 4029 all models 
1183334 ......51]9 AMB 1183335... $229 
Cosme LEPA Ине, 4Рін 
IME $37730....... 5129 ME WA... SH) 
Conon 1ВР-11 & 811 Plus 
"M3 553250. ...5179 зщ 53700 577 
Penesonk 4410 & 4430 
2498 КҮп S169 448 N/A $249 
Pomaseak 44501 & 4420 
IME ШР! SIP AME NA 77 
OkiLases 400 
IMB 70047001 . $7? 208 MOWA SIN 
Texas (nstrumenis Митоз oad XL 
IMB 25557390001 $69 4058 25600520002... 599 
4 85401 ....513 4 WA. 7 
ا“‎ epson ActionLaser Il, EPL-8000 
ME ҚА S709 4B A $209 


;4 MEMORY : MEMORY - MEMORY 


WE SET Ti 


SET THE STANDARD: 
100% compatible in form, fit, and function 
All products user installable 
Installation instructions included 
Toll-free technical support 
Manufacturer's warranties 
Corporate PO's, APO /FPO's wekome 
Government and Educational pricing 
International orders welcome 
Special volume pricing 
Same day shipping 
Overnight delivery available 
Visa, Mastercard, American Express, 
and Discover accepted 
No surchorge on credit cords 

DONT SETTLE FOR LESS 


- А hb de 
AN | 


EU 


WE STOCK 
ч MEMORY UPGRADES "WA 
FOR OVER 1930 
F COMPUTERS AND 
©. PRINTERS 


Фа » pe 
ROR WO 


BI = 


CB = 


800-814-9866 
714-448-7750 
714-448-7760 | 


Business hours: 
Monday - Friday, 8um-5pm, P.S.T. 
Saturday, 9am-3pm, Orders Only 


" 4 "ч - 
Sandar tpt 


Mail or fax orders to: 
First Source Internati 


7 Journey 
Aliso Viejo, CA 92656 


Terns ood Соода Meery ш мых К ory third porty, ишетә Ады oai irt P pu 


Inc. 


CALL THE UPGRADE EXPERTS 800-814-9866 


А1073 


Circle 208 on Inquiry Card (RESELLERS: 209). 


CISIONS. 


oe 
cw 


10 S, decisions, 


| ۹ 
A. 
^ 


Decider, decider, decider. 


Down-sizing, upgrading, multi-platform envi- 
ronments. Today's computer hardware issues are 
more numerous, morc difficult, more critical than 
ever. So how do companies make decisions? 

According to a new IntelliQuest study, they 
turn to the only person qualified to decide. Some- 
one like Bob Barrett. А person with 18 years in 
computers. Who oversees a technical staff of 75. 
And whose buying decisions and approvals affect 
nearly 3,000 users worldwide. 

In other words, they turn to the BYTE reader. 
A full 92% of whom control the products and 
brands their companies buy. 

If you want to reach an audience as influential 
as this, then yours is an casy decision—advertise 
in BYTE. 

BYTE reader Robert N. Barrett, Vice President Management 
Information Systems, М/А - COM, Inc. 


~~ 


| е, M A 
O4MB 72-PIN ea 256K X 36 - MB $ CALL 
16MB X 36 FOR: y 512K X 36 - 2MB $ CALL 
E IMB X 36 - 4MB $ CALL 
ALR EVOLUTION VQ $ 3999.00 : E 2MB X 36 - 8MB $ CALL 
| 4MB X 36 - 16MB $ CALL 
ACER POWER 486E $ 3999.00 8MB X 36 - 32MB $ CALL 


| 16MB X 36 - 64MB $ CALL 


CRPLEASE CALL FOR >< 3275 


AIR 486 EISA-VL BUS $ 3999.00 


COMPAQ LTE 386 - IMB $ 25.00 


TOSHIBA T-1OOOLE, SE, XE 


| 
PCMCIA - 2MB $ 179.00 


ONE OF THE MOST POPULAR LASER PRINTERS 


THE OKILASER 400 WITH 2MB ONLY S59. O0 


-1.5MB $ 28.00 


— LX — — — 


The Ultimate Combo: 
* Voice Ма! | 


$ CALL 
* Fax Mail Box 
* Data Modem $ CALL 
3 pus Answering Machine $ CALL 
.. and more $ CALL 
Feature to feature, this is the Home-office | | e БА 
(ы machine of the 90's. Only § 399.00 16MB X 8 $ CALL 
(PLEAS CALL FOR YOUR FREE FREE BROCHURE) CPLEASE CALL FOR SIPPSD 


OTHER MEMORIES AVAILABLE: FOR: 
ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP, LEADING EDGE, IBM. NEC. NCR, OKIDAIA, PACKARD-BELL, 
PANASONIC, PHILIP, SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, TI, TOSHIBA, TULIP AND ZENITH. 


CALL FOR UPDATED LOW PRICES AND NEW PRODUCTS 
Office Hours: Mon.-Fri. 7am to 5:30pm pst, Sat. 9am to = pst 


CS TERMS: C.O.D. CASH, VISA OR MASTERCARD. COMPANY AND USA | 
UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL. 


TEL. (818)855-5688 FAX (81 E 
414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 


ALL PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR REPSECTIVE COMPANIES. 


Circle 219 en Inquiry Card. 


2MB..$ 72 
4МВ..$148 
8MB..$275 


"ALL CARDS 
ARE FAST 70ns 


T5100, Т32005Х, T3100SX, T3100e, 
T1600, T1200XE, T1TOO0XE/SE/LE , 
hand T1800, T1850, and T1850C 


LASER PRINTER MEMORY 
WE OFFER MEMORY FOR ALMOST ALL BRANDS AND 
MODELS OF LASER PRINTERS AT ROCK-BOTTOM PRICES. 
JUST CALL OR FAX YOUR REQUIREMENTS, AND WE 
WILL RESPOND IMMEDIATELY WITH OUR BEST PRICES. 


MORE LAPTOP/NOTEBOOK MEMORY 


AST PENEXEC 2MB/4MEVGMB $110/$207/$284 
AST POWEREXEC/386 4ME/BMB $17 1/8676 

AST PREMIUM EXEC/ADVANT AGE 4MB $120 
COMMODORE CLT286/366 2MB $93 

EVEREX TEMPO/LX 2MB/4MB $93 

*** GRID CONVERTIBLE 2M8/8MB *** $158/$4 13 
GRID 1720/1750 2MB $ 98 

GRID 1650/1755 2MB/4MB/6MB $158/5263/5358 
NEC ULTRALITE IIVSL25C 2ME/4MB/8MB $105/$173$3503 
NEC ULTRALITE SL2020P 2MB/6MB 51057264 

NEC ULTRALITE VERSA 4ME/8MB SCALL 
PANASONIC CF 1707270370 1MB/2MB $58398 
PANASONIC CF-470/480 2MB/6M6 $15а/$385 
SANYO МВС -17NB/ IONS 248 $93 

SHARP PC-6200/6220 €240/TI ТМ2000 1MB BOARD $658 

SHARP PC-6600/6640(/668 UTI TM3000 2498 UPGRADE $72 

SHARP PC-7700/T750 AMB MEMORY BOARD $389 

SHARP РС-804 14061 MB MODULE $53 

SHARP PC-8501 COLORSTAR 2MB $119 

TANDY 1500HD/2810HD/3810HD tMEV2MB $55/$98 
TANDY 2820/3820/3830 2ME/GMB 5158/5385 

ТІ TRAVELMATE 4000 4м8 $172 

ZEOS 286/380SX NOTEBOOK 2MB $93 

ZENITH MASTERSPORT SX/SUSLE /SLC 2MB $98 

ZENITH Z-NOTE/386 2MB/8MB 5113531: 


.. ZENITH Z-UTE 2м8/4мВ 


SINCE THERE ARE TOO MANY MODELS AND CONFIGURATIONS 
OF DESKTOP AND WORKSTATION MEMORY TO LIST IN SUCH A 
SMALL AD, WE ARE INSTEAD ASKING YOU TO CALL US WITH YOUR 
REQUIREMENTS. IN RETURN, WE GUARANTEE TO OFFER YOU 
THE VERY BEST QUALITY AND PRICES IN THE INDUSTRY WITH AN 
ABSOLUTELY *NO QUESTIONS ASKED" 30-DAY MONEY BACK 
GUARANTEE (SHIPPING AND HANDLING NOT INCLUDED). IN FACT, 
WE ARE SO CONFIDENT THAT OUR MEMORY PRICES ARE THE 
BEST THAT WE GUARANTEE TO BEAT THE BEST PRICE YOU FIND 
IN THIS PUBLICATION (THIS ISSUE ONLY) BY A MINIMUM OF 5%, 
AND THAT GUARANTEE APPLIES TO ALL MEMORY PRODUCTS 
THAT WE CARRY. AND IF YOU'RE STILL NOT HAPPY WITH YOUR 
MEMORY PURCHASE FROM US, JUST GIVE US A CALL AND WELL 
GLADLY ISSUE YOU A RETURN AUTHORIZATION ON THE FLY. NO 
QUESTIONS. NO HASSLES. AND NO BULL. AND THAT IS WHY ALL 
OUR MEMORY PRODUCTS ARE LABELED "CONTROL", WE 
BELIEVE THAT YOU, THE END-USER, SHOULD HAVE CONTROL. 


ISN'T IT TIME FOR YOU TO TAKE CONTROL ? 


550 Pilgrim Drive , Ste.F, Foster City, CA 94404 
PHONE : (415)578-1901 FAX: (415)578-1914 
ORDERS ONLY : 1-800-9-LAPTOP 


(PRIOR APPOINTMENTS ARE NEEDED FOR WILL-CALL®, PLEASE) 


"experts in portable intelligence" 


PCMCIA SRAM MEMORY 
AST PowsrExeo/PenExec, АТЕТ NCR Galai, CANON Моке, DAUPHIN 5500 Color Pentop, DECps 
LSL, DELL 32061 , EO 440, FUJITSU 325 Poinl, FUATSU Роде PC, FUJITSU PoqatPad, GRID 
Gridpad/HD, GAD Convertible, GRID Palmpad, HP 95 X/ Tod Omnibook, HYUNDAI Courier, ВМ 
Thinkpad 720/720C/710T, BM PC RADIO, MEMOREX Commuter, НСЯ 3130, NCA 3175, NEC АЛГЫН» 
Autograph//erta, OLIVETTI Quaderno, OMRON Tounen, PI nidio, SAMSUNG Penidasfer, 
SHARP PC-3000/3100/6700/67419978 1/8765/0500/684 1/589 1/889 1, 
TOSHIBA T1900/T4500/T4800/Dynepad T100X, ZENITH Z-Lie S20L, ZEOS Pocket PC 


512К $81 iMB $135 2MB 3 
COMPAQ LAPTOP MEMORY 

CONTURA 2ME/4MB/OMB $99/5145/5268 
LTE386«/20 1 MEUAMB $ 85/5158 
LITE /486 4MB/GMB/TEMB $189/$332/5948 
LITE/20 & LITE/25 1MB/AMB/SMB $ ва/5158/5200 
PORTABLE 486 & 486C 2MB/AMB/BMB $70/$153/$325 : یری س س‎ 
LTE/286 1MB/2ME/4MB $45/$01/$150 | Маала fated inthe TOSHIBA i 
SLT3889/20 4MB $163 | TECHNICAL INFORMATION GUIDE fff 


manufacturer approved for Toshiba Ff 
laptops and notabocke* $ 
| AST PREMIUM EXEC 3865/20 GOMB LCD W/ 2MB $1055 | H 
AST POWEREXEC 486/25SL 60MB LCD W/ 4MB $1954 TOSHIBA T1200XE /731005Х [ 
AST POWEREXEC 486/2551 120MB LCD W/ 4MB $2119 ЖЫН ЫБ АМА 9156 { 
AST POWEREXEC 486/2551. 200MB W/ 4MB, Win, Mouse 52289 TOSHIBA T4400/T6400 | 
IBM THINKPAD/350 486SL/25 125MB LCD W/ 4MB, Prodigy $1976 2M&AGMB $595/5100/5267/8589 H 
IBM THINKPAD/350 486SL/25 250MB LCD W/ 4M8, Prodigy $2400 TOSHIBA T5200/T5200C/T8500 К 
IBM THINKPAD/S00 48851 С/2 25/50 85MB LCD W/ 4MB $1990 2MB/eMB OSS 1 
ІВМ THINKPAD/S00 48551 С/2 25/50 170MB LCD W/ 4MB $2488 TOSHIBA T3300SL 
IBM THINKPAD/720 48851 С2/50 12048 LCD W/ 4MB, Prodigy $2968 2M/eneMB $88/9158/3221/5580 P 
IBM THINKPAD/720 4865LC2/50 160MB LCD W/ 4MB, Prodigy $3120 t 
IGM THINKPAD/720C 488SLC2/50 160MB Active Color w/ 4MB, Prodigy $4389 
NEC ULTRALITE VERSA 4885/20 00MB LCD W/ 4MB $2368 
NEC ULTRALITE VERSA 48651720 120MB LCO W/ 4MB $2563 TOSHIBA T4400 | 
NEC ULTRALITE VERSA 42651720 BOMB Active Color W/ 4MB $3445 | 
NEC uv VERSA 486SL/20C 120MB Active Color W/ 4MB $3641 presse ra yas an | 
NEC ULTRALITE VERSA 486SL/25 120MB LCD W/ 4MB $2724 Аа ГЫ. pm - 
NEC ULTRALITE VERSA 486SL/25 19048 LCD W/ 4MB $2964 EXTERNAL HARD DRIVE KITS | 


(19 OZS. BATTERY-POWERED} 
29, 40, 60, 60, 120, AND 213MB 
SZE-PERFECT FOR LAPTOPS 


TOSHIBA T5200 
486 CPU UPGRADE 


NEC ULTRALITE VERSA 486SL/25C 120MB Active Color W/ 4MB $3801 

NEC АТАА ТЕ VERSA 486SL/25C 180MB Active Color W/ 4MB $4042 
PANASONIC CF-370 3865X 60MB LCD W/ SMB $CALL 
SHARP P.C-6340 3665Х 366/20 40MB LCD W/ 2MB (CLOSEOUT) $1000 
TEX. INSTR. TM3000 3865X/20 BOMB LCD W/8MB w/íree software — SCALL 
TEX. INSTR. WinSLC/25 486SLC/25 60MB LCD , 2MB, Win, Mouse — $1589 
TEX INSTR. WinSLC/25 488SLC/25 BOMB LCD, 2MB, Win, Mousa $1673 


TEX. INSTR. TM4000 WinSX/25 120M8 LCD, 4MB, Win, Mouse $1640 NOW IN STOCK. 
TEX INSTR. TM4000 WinSX/25 120MB Pass, Color, 4MB, Win, Mouse $2500 = Ё ТҮ ла si 
TEX INSTR. TM4000 WinDX/25 120MB LCD, 4MB, Win, Mouse $2342 
TEX INSTR. TM4000 WinDX/25 200MB LCD, 4MB, Win, Mouse $2509 

d TEX INSTR. TM4000 WinDX2/S0 120MB LCD, 4MB, Win, Mouse $2015 


ТЕХ. INSTR. TM4000 WinDX2/50 200MB LCD, GMB, Win, Mouse $2928 
TEX. INSTR. TM4000 WinDX2/50 200MB Active Color, 4446, Win, Mouse $4142 


TOSHIBA T1850 3865X/25 12048 LCD W/ 4MB $1395 
TOSHIBA T18508 3865X/25 120MB LCD W/ 4MB, Windows, Mouse — $1480 
TOSHIBA T1850C 3865X/25 80МВ Passive Color W/ 4MB $1047 TOSHIBA 


"LACER, ы W УЕ Qe dus cra Fe a 


5-SLOT EXPANSION CHASSIS 
lor T&200/T5100/T3200SX/T2200/ 


TOSHIBA T1850C 3885/25 120MB Pas. Color 4MG, Windows, Mouse $1967 
TOSHIBA T1900 486SX/20 BOMB LCD W/ 4MB, Windows, Mouse $1617 


TOSHIBA T1900 4865X/20 120MB LCD W/ 4MB, Windows, Mouse $1745 T3100SX/ T1800/T5100 ste : 
TOSHIBA T1900 4865X/20 200MB LCD W/ 4MB, Windows, Mouse $2001 | 52,00 کاس‎ 
TOSHIBA T1900C 4865X/20 120MB Passive Color, 4MB, Win., Mouse $2384 APPLEPOWERBOOKMEMORY И 
TOSHIBA T1900C 4885/20 200MB Passive Color, 4MB, Win, Mouse 52840 LOW LOW PRICES li! Я 


TOSHIBA T4400C 46885 Х725 120M0 Activa Color Wii AMB $3408 

TOSHIBA Т4400С 486D/25 200MB Active Color WI 4MB $3970 ! 
TOSHIBA T4500 4885X/20 120MB | СО W/ 4MB $2022 

TOSHIBA T4500C 486SX/20 120MB Active Color W/ 4MB $3109 ALL MEMORY UPGRADES 


COME WITH A LIFETIME 
WARRANY & A 48 HOUR 
EXCHANGE GUARANTEE | 


TOSHIBA T4600 4865L/33 120M6 LCO W/ 4MB, Windows, Mouse $2810 
TOSHIBA T4600 49651 /33 200MB LCD W/ 4MB, Windows, Mouse $3085 
TOSHIBA T4600C 486SU/33 120MB Active Color w/ 4MB, Win, Mousa $4002 
TOSHIBA T4600C 488SL/33 200MB Active Color w/ 4MB, Win, Mouse $4258 
TOSHIBA T4800C 49651733 MOME Active Color w/ 4MB, Win, Mouse — $4884 
TOSHIBA T5100 386/DX-16 100MB Gea Plasma W/ 4MB (DEMO) $1276 
TOSHIBA T6400 486/DX2-S0 200MB Gas Plasma W/ 4MB 

TOSHIBA T6400C 485/D X2-50 200MB Active Color W/ 4MB 


IBM LAPTOP MEMORY 
| رمه‎ 4J4B/BMB 8190/1311 
| L40G0UMSSSX 2МЕ!АМӘЛМВ 613510909915 
91705316 


TERMS AND CONDITIONS: All caba nal. We charge а 25% re-alocking fee on ай 67104197 
reused shipments and pre-approved wms Prices are subject lb change woul holce, 
and mied ай cash decounts, Warranty on ай morcdhandiee, except memory upgrades, М 
hu the orginal manulaciurer only, unless previously agreed upon end staled on our 
Invoice. AB software, plus al merchandise that include а rom bios, are not reiumable for 
crudit, end are subject io an even exchenge only. We accept orders from credit worthy 
inefwitons, although pices may be slighty higher on some hens. We will not chip 0 any 
eccount with an overdue balance. Purchase peces st the ime of ssie are inal — Memory 
upgrades guaranteed 100% compatible or your money beck You have NO HISK 


buying our CONTROL memoty upgrades, ALWAYS INSIST ON CONTROL. 


THINKPAD TOOTITIOT 4MBAME 51560679 


SE HABLA ESPANOL 
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МЕ WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! - 
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310-539-0019 UAE. 
NOTICE 


FAX: 310-539-5844 = wiiour 


Sat. 10:00 a.m. to 19:00 noon 


VI E: CALL FOR LATEST PRICING!” 
Circle 226. on үөт» Card (RESELLERS: 227). 


RECORTEC's Rack Mount PC 
compatible computers, monitors, 
keyboards and printer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969. With our broad product 
line, fast delivery, excellent pre 
and post sale service, it's no 
wonder more and more people 
"leave it to us to rack things up". 


QUALITY 
All products 100% tested and 
verified prior to shipment. 


RELIABILITY 
Field proven components backed 
by a comprehensive warranty. 


SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support personnel. 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety of rack mount needs. We 
also offer custom designs when a 
standard product just won't do. 


CALL OR FAX FOR MORE 
INFORMATION. 
1-800-729-7654 


RECORTEC, INC. 


1290 Lawrence Station Road Sunnyvale, CA 94089 


Circle 216 on Inquiry Card (RESELLERS: 217). - 


Tel: (408) 734-1290 


Fax: (408) 734-2140 


Circle 228 on Inquiry Card. 
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^ Distinctive 


: Ring 
Detector 
МШЕ е ЕТШШ YOU DEEE 

, =a, m Automatically mm 
| call to desti 
| This is a true 14.4 Kbps high = Ball's Distinctive 
| speed fax/data modem with Get Жа. number 

built-in VOICE capability. The Al listing for each пем, 

. Software included allows you ii His pq NC TUN C Cd 
. to receive fax and voice mail УМА ЮА! шы 823-1234 X, өз. 
£. into user configured mail boxes. AGED SUPPOR Shara up to 3 brin ар 


a new phone numt 


` Personalize your own greetings. IE CAPUA DRAIN 

Use it as a regular high ACHATS Y 
speed 14.4 kbps fax/modem 
'or combine VOICE to make 
„Your own custom voice/fax — 
b тое CHOOSE! _. 


Ў) А ул profesional \ 
© Thecdlercon'tel whether- ~) 3 PARTY $89.00 
| Yuko soe 


tently thece heron thfiu e GTG] 
toler.’ numb 
Con atio contr! Yo cómboler Add сопы Gai сїй 
| Bg puo BOGE TUM irdorranón ond notes 
| Maint отар 6g р 
Unit witl3:LC D display 589 gerer- _ 4 


ORION TELECOM 1 -800- $69- PES E -214- 335-4358 | 


The First Pan-European 
Computer Postcard Deck 
Targeting the 
Exploding European Market!!! 


If you are a BYTE subscriber in Europe, 
watch for the new EURODECK coming to 
you in May! The BYTE EURODECK 
contains a selection of 
state-of-the-art products 


important to you and your business. Circulation of the BYTE EURODECK is targeted to 
00,000 computer buyers in over 20 countries in 
| : Western Europe. Take full advantage of the benefits 
Ad vertisers ! BYTE provides you with this affordable direct channel 
The BYTE EURODECK offers you a unique ID ЕД For їпїогтаїїөй on the next BYTE 
direct mail approach to increasing sales 
in this fast-paced computer market, Call Jim Bail today at 603-924-2533! - 


Fax 603-924-2683. 


Companies outside of North America, please contact yout local Presentat 4 
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TFT Active Matrix Color 
640 x 480 296 colors 


STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 
80M—-340M Hard Disk 
| Built-in 15mm Trackball 
4MB, 8MB, 20MB Memory 


1.44MB Disk Drive 


2x PCMCIA 2.0 Slots 
2-hour Ni-Cad Battery | 


YOU PROBABLY THINK THAT... 


*Portable computers are s/ow. 
*Portable computers are inflexible. 
ePortable computers are too expensive. 
LOOK AGAIN... 


The * AFFORDABLE Performance Series notebook computer will change your mind. 


Give us a call. We will give you all the proof you need that our affordable, powerful 
and expandable Performance Series notebook computers offer the best solutions for 
your desktop and mobile computing needs. 


MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(713) 495-9096*FA X:(713) 495-7791 


*Prices start at $1,700 for a 4868 X/25M System with 4MB RAM and 80 MB Hard Disk. 
Office hours Monday-Friday 8:00-6:00 * Saturday 10:00—1:00 • Sunday-Closed 


Circle 220 on Inquiry Card (RESELLERS: 221). 


Circle 199 on Inquiry Card. 


Windows! 
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ilaple Wiadews example progran that creates а graphics vinder 
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1 i L аі2(9217: werd; wal? : 

EET 
integrAda for Windows is a Professional 
Ada Programming Support Environment 


Develop Windows. DOS or POSIX Applications 

Validated Ada Compiler 

Microsoft C Compatible Interface 

Windows Linker, Resource and Help Compildi 

Complete Set of Windows Ada Libraries 

Easy Ada Libraries for Fast GUI Development 

Powerful Design and Programming Tools 

Applications are True Executables 

SDK Not Required For More Information Call: Fe 

No Royalties | | "T" 1 
619) 431-7714 ВЕТЕСН 

InlegrAda is а registered trademark ої AETECH, Inc. ( | b ja Ist i 

теме AECA Vf OFS Conan. 5841 Edison Place, Suite 110. Carlsbad. California 92008 (619)431-7714 FAX (619) 431-0860 


DATAVISION Save Equipment and Space Costs 


Key plex Family * Simple Plug and Play Installation * Mix Any Operating System or Application 
* Uses Existing Keyboard/Video Ports e n-Level Cascading For Unlimited Growth 
e Mix XT, AT and PS/2 Keyboard ; А t 
Controllers Including The New IBM y ипли жайы А ws — 
"Type 2" * Optical Isolation For Safety/Reliability 


e Mix CGA/EGA/VGA/XGA/MONO Video * Keyboard Operated — No Buttons/Switches 


Gain Central Control & Greater Productivity Too! 


Manage All Your Systems From 
A Single Display and Keyboard 


Datavision's New and Innovative Products Are Kcyboard-Operatcd 
With No Buttons To Press or Switches To Tum. IBM XT, AT and 


PS/2 Compatible. 
More Power At Lower Cost 

Now Operate Multiple PCs With 
Our /ntelligent Technology 


One Keyboard One Display One Mouse 


Videoples/8 Omniplex/4 
Mouseplex/4 Omniplex/8 


NM NH 95 a JO Fo d 


Datavision Pte Ltd * 27-B Duchess Road * Singapore * 1026 * Tel (065) 467-7784 * Fax (065) 467-7785 


370 West Camino Gardens Blvd * Boca Raton * Florida • 33432 * Tel (407) 482-3996 • Fax (407) 482-3997 


* No Interna! Hardware * No Keyboard Errors IBM and PS/2 are registered trademarks of the International Business Machines Corporation 


* No Internal Software • No Switch Problems 


Dur products work where ordinary switching het сь Goll Elis is erase thes are AI EB LG E SN Tuned confirm té adi FEST polished kes tear ami me protocol stundards We тї айк supe 
port tic P5/2 model 90/95 but go even Further than HEX does his allowing xeu to ТЫК - рир the keyboard amil hus mouse — vven under (18/257 Boot any nackte anytime with no 30s errors — 


even ане key board is attached. Individual system "Lick" bumps. Us рти rales, ele. are also kept accurate across port switches. 
|| 
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Recognized as the two best. 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


ID 
UNIVERSAL DIAGNOSTICS SOFTWARE 

Fully operating system independent 

diagnostic software. 


UPGRADE t named as PC Upgrade 


IETS] Magazine’s Utility of the Month. 


FULLY OPERATING SYSTEM INDEPENDENT, 
BIOS INDEPENDENT, AND CMOS INDEPENDENT. 


MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 


€ CACHE MEMORY - “Micro-Scope” Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

@ LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 
RLL, ESDI, SCSI, and all IDE drives. 

@ O/S, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardware level regardless of the O/S, 
BIOS or CMOS setting. 

6 TRUE HARDWARE DIAGNOSTICS – 
Accurate testing of CPU, IRQs, DMA, memory, 
hard drive, floppy drive, video cards, etc. 

6 DISPLAY DRIVE TYPE - Reads and dis- 
plays the actual drive parameters for any drive 
type automatically. 

€ CPU DETERMINATION - This capability is 
necessary for accurate system diagnosis on 
386SX, 386DX, 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 
any program which cannot recognize these differences! 

€ MEMORY TEST - "Micro-Scope" 5.0 has no limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

6 MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

© BATCH CONTROL — All tests, even destructive, may be selected for testing. 
6 ERROR LOGGING ~ Automatically inputs errors during testing to an error log. 
6 AUTOMAPPING — Automatically bad sector maps errors found on hard disks. 
6 IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 
software driven. (Network, etc.) 

@ IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 

@ SECTOR EDITOR — Allows the editing of any sector of floppy or hard disk 
media (even track 0). 

6 AND MUCH MORE... We don't have enough space here for everything this 
software can do! 


818-547-0125 * Fax 818-547-0397 


P чч 
1ST EVER UNIVERSAL POST CARD FOR ALL PCs! 


The only Power-On Self-Test card 
you need to debug any “‘dead” PC! 


SERVICE 


Named as Product of the Month 
in the July issue of Service News. 


«TT his is the only card that will function in every system on the 
market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by 
the card." — Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


@ Includes pads for voltmeter to attach 

for actual voltage testing under load. 

© 4 LEDs monitor +5vdc -5vdc 
+12vde -12vdc. 

© Monitors Hi & Lo clock and OSC 

cycles to distinguish between clock chip 

or crystal failure. 

© Monitors ЏО Write and T/O Read 
to distinguish between write and 
read errors. 

6 Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 

6 Monitors ALE for proper CPU/DMA 

operation, 

6 Monitors Reset to determine if reset is 

occurring during POST, indicating short. 

6 Monitors progress of POST without 

POST codes. 

© Reads POST codes from апу IBM 
or compatible that emits POST codes. 
ISAJEISA/MCA. 

6 Compatible with Micro Channel 

computers. 

6 Dip switch allows easy selection of I/O ports to read. 

© Includes tri-state LOGIC PROBE to determine actual chip failures. 

6 Manual includes chip layouts and detailed POST procedures for all 
major BIOS's. 


This is the perfect package for all repair 
technicians and self-maintainers. 


Call MICRO 2000, Inc. for volume 
discounts and after sales service! 


800-864-8008 
1100 E. Broadway, Suite 301 


Glendale, California 91205 


Circle 288 on Inquiry Card 


* AUSTRALIA — MICRO 2000 Australia, P.O. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. 
e UK — MICRO 2000 Europe, P.O. Box 2000, Latchworth, Herts, 5661 TG., England. Tel: +44 462 483483, Fax: +44 462 481484. 
e CANADA — Business Data Systems, 169 Burnside Drive, London, Ontario, Canada NSW 5V5. Tel: (416) 777-2479 or (519) 659-3599. 


Circle 222 on Inquiry Card. 


PRINTER SHARING & MEMORY 


VO = input /output 
C) = serial 


Г] = parallel 


LCX-1000 (1Mb) $495 
8 ports; 4 serial /О; 57,600 bps 
2 parallel in, 2 parallel out 
LC-256 (256Kb) $375 
LC-512 (512Kb) $425 
8 ports; 4 serial VO; 19,200 bps 
2 parallel in, 2 parallel out 


LXFR-ETC $49 
DOS, Windows & OS/2 File Transfer 
4 user license, for LC or LCX 

PB-42PP-256Kb $199 

PB-42PP-1Mb $279 

PB-42PP-4Mb $429 
6 parallel ports; 4 in / 2 out 
Upgradable to 4Mb; 25,000 cps 

LC Jr.-256 (256Kb) $199 

LC Jr.-512 (512Kb) $249 


PC SIMMs 
MAC SIMMs 
POWERBOOK 
PCMCIA 
TOSHIBA 


5 ports; 4 serial in, 1 parallel out 
Up to 115,200 bps 

LC-41PAS $69 
5 parallel ports; 4 in / 1 out 
Smart-swilch; 25,000 cps 


NEW SOFTWARE 


Sees. ™ 
to 115, 
Serial Parisi CORE А 


PB-11PP-1Mb $199 
2 parallel ports; 1 in/ 1 out 
Upgradable to 16Mb; 25,000 cps 


LOGICAL CONNECTION» 4660 Portland Road NE #108 Salem, OR 97305-1658 Tech.: (503) 390-9375 FAX: (503) 390-9372 


WIN’ Sport ЇЇ SERIAL CARD... 


The WinSport Il is a two port Serial Interface Adapter using the 16550A ACE Chip 
with FIFO Buffers on both transmit and receive. The card is highly flexible for both 
address and IRQ selections, and can solve problems when addresses or IRQs are 
іп short supply. It is compatible with all PC, XT, AT, 386 and 486 ISA BUS personal 
computers. The board has 8 address settings and 9 interrupt vector settings to 
allow it to fit smoothly into a heavily loaded system. It can also provide very high 
speed performance for software which can take advantage of its x10 clock feature. 


Features: 

>> 16550 UARTS allows windows background modem operation without loss of data. 

>> Fight (8) VO address selections: COM1, 2, 3, 4, LPT1, 2, 268H, 368H. 

>» Nine (9) IRQ settings: IRQ2 (9), 3, 4, 5, 7, 10, 11, 12. 

>» Baud rates to 576K for support of high speed serial communications and serial networks. 


Mechanical Data: 
> Half card size. 


> Accelerates Lap-Link transfers at higher baud rate between similarly equipped computers. >» Requires 16 Bit slot. 


J> Supports Turbocom* enhanced windows drivers. » Two (2) DB9 male connectors. 


> Allows serial mouse on а different IRQ (with proper mouse driver). = OO 
*REGISTERED TRADEMARK OF BIO-ENGINEERING RESEARCH LABS. = є) 


В OFFIN 612-894-0598 Fax: 612-894-6175 


TED 2500 West County Rd. 42 + Suite #5 • Burnsville, MN 55337-6967 
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Sering you since 1979 


= ЈОВ Microdevices’ 


2233 SAMARITAN DRIVE, SAN JOSE, СА 95124 


EPROM Programmer 


* Programs devices up to 512K 
bits, plus 270100, 276101, 
27301, 27C1000, 2761001, 
272001, 2764001 and more | 

* Includes 8-bit 8088 and 286/386/486 PC compatible card 


» ZIF socket accepts 0.6" wide DIP IC's to 32 pins 


EPROM Eraser 


© Quickly and simultaneously erase 
up to 4 standard EPROMs 


* Includes wall plug power supply 
DATARASE Il .............. —— 


Wire-Wrap 

Prototype Cards Ж M oras 
JDR-PR2 8-bít with VO decode layout ............ $29.95 
JDR-PR2-PK Parts kit tor JDR-PR2 decode ............ $8.95 
JDR-PR10 16-bit with VO decode layout .......... $34.95 


JDR-PR10-PK Parts kit for JDR-PR10 decode ........ $12.95 
PDS-601 8-bit breadboard with decode .......... $79.95 
PDS-611 16-bit breadboard with decode ........ $89.95 
POST Code | 
Display Card $79? 


* 286/386/486 compatible 
* Displays Power On Self-Test codes | 
e Works when software won't boot computer 

• Includes AMI Diagnostics software 

po 1з, We —— ———— ae, "RENS. $79.95 
PCODE Above without AMI Diagnostics .................... 


UPGRADE COMPONENTS 


Dynamic RAM Foyet 
PART # SIZE SPEED ТҮРЕ 
41256-80 256K x 1 üns DIP 
1МВ-80 1M x 1 80ns DIP 
41256A9B-80 256K x 9 güns SIMM 
41256А98-60 256K x9 60ns SIMM 
421000A98-80 1Mx9 80ns SIMM 
421000A9B-60 1Mx9 60ns SIMM 
424000A98-80  4Mx9 80ns SIMM 
424000A98-60 4Mx9 605 — SIMM. 

Math Co-Processors intel 

PART? SPEED PRICE PART 4 SPEED PRICE 


8087-2 ВМН: 129.95 | 80387-SXP <25MHz 74.95 
8087 5MHz 89.95 | 80387-DXP <33MHz 79.95 
80287-XL 12MHz 74.95 | B0487-SX <25МН> 359.95 


OverDrive Processors 

OOP486-SX20 For 20MH2 4865X OverDrive socket . $329.95 
ODP486-SX25 For 25MHz 486SX OverDrive socket . $449.95 
ODP486R-DX25 Replace 25MHz 486DX w/50MHz DX? . $449.95 
ODP486R-DX33 Replace 33MHz 486DX w/66MHz DX2 . $559.00 
ODP486-DX33 66MHz 488DX2 for OverDrive socket ... $559.00 


MULTIMEDIA | 


Low Cost Internal 

CD-ROM Drive ; A 

e 5-1/4" half-height internal drive - a 
with 1/2 length interface card циа POCHE 


* 150Kb-175Kb per second, 350ms average access time 
o Includes drive, interface card, cables and manual 
o, — c——————— 
CDR-84 NEC internal dual speed CD-ROM drive 
MCT-SDUND 8-bit sound card ............................ 
SB-DLX SoundBlaster 8-bit sound card .. 
VIDEOBLASTER 16-bit video card with software .. 


VIDEO PRODUCTS 
VGA Package with 


Accelerator Card 

» 1024 x 768 in 16/256 colors, 
800 x 600 in 16/256/64K 
colors, 640 x 480 in 
16/256/64K/16M colors 

» 14° diagonal screen; 0.28mm $ 

» 16-bit 286/386/486 PC compatible Windows 
accelerator card, interlaced and non-inlerlaced modas 

VGA-PKG-1024N ... ‚.. $459.95 

VGA-PKG-1024 0. 39mm, 1024. " 768 VGA package .. . $349.5 

VGA-MONITOR — 0.39mm, 1024 x 768 int. monitor ..... $269.95 

VGA-MON-1024N 0.28mm, 1024 x 768 non-int. mon. . $379.95 

VGA-MON-17N 17°, 0.26mm 1280 х 1024 non-int. mon. $799.00 


Low Cost Windows | 


Accelerator 

• 16-bit 286/386/486 РС com- 
patible; supports interlaced 
and non-interlaced, analog or multisynch - - 
monitors; VESA software compatible һы 8 

» Up to 1280 x 1024 resolution in 16 colors 

MCT-VGA-5000 


MCT-VGA-4000 
MCT-VGA-1000 


16-bit 1024 x 768/256 color card . $129.95 
16-bit 640 x 480 VGA card ............. $49.95 


INTERFACE CARDS | 


Fast Multi 1/0 Card 


• Includes two NS16550 serial ports, 
one parallel port and one game port | 


* B-bit 286/386/486 compatible card 


MCT-AID+ -— шала 1 ШОВ. 

MCT-AIO As above with one NS16450 ... Ln ua ma $49.95 
MCT-IDEIQ« IDE w/NS16550 compatible serial .... ... $99.95 
MCT-IDEIO IDE w/NS16450 compatible serial ........ $69.95 
MCT-VID V L Bus IDE and Multi UO card ............. $99.95 
MCT-IDEFH 16-bit IDE floppy сагд.......................... $29.95 
MCT-CIDEIO 16-bit cache IDE controller with 1/0 .... $199.95 
MCT-VCFH VESA Local Bus cache IDE controller . $225.95 
MCT-VSCSI VESA Local Bus SCSI-2 controller ......$299.95 


SYSTEM BASICS: | 


3-Button Mouse 
» Accuracy 290-1450 ОРІ 
° ин v> niy design 


MCT-GAME Dual port game card .. 


JSTK-300 Joystick ... وار جم‎ 
JSTK-500 Pilot-style joystick... $19.95 


MODEMS & FAX 


2400 Baud Internal Modem. 
= 2400/1200/300 baud operation н 
• Full Hayes command set compatibility 
* QuickLink Il communications s/w 


MCT-241 .. — „949.95 | 
MCT-1441F+ - ^M. 400 baud internal fax/modem $17. 95 


FAXM-SWITCH Connect fax/modem/phone on 1 line $89.95 
FAX-SWITCH Above without modem connection ... $59.95 


Toll-Free Fax Ordering 
800-538-5005 


BUY WITH CONFIDENCE FROM JDR! 


30-DAY MONEY BACK GUARANTEE 
1 YEAR WARRANTY 
TOLL-FREE TECH SUPPORT 


MOTHERBOARDS 


33MHz 386SX Motherboard 


e 33MHz AMD 80386SX CPU, AMI BIOS supports IDE, 
shadow RAM, password protection and more 

* Uses 256K, 1M & 4M x 9 60ns SIMMs (BK installed) 

* Socketed for 33MHz | : 
80387 5X co-processor 

• Six 16-bit expansion slots 

* MS-00S, Windows 3.1, 
DESQview 386, Novell NetWare 
and 05/2 compatible 


MCT-M386SX-33 eren $129.95 
MCT-C386SX-33 Above with 16Kb cache .................. $169.95 
MCT-C386-33 33MHz Cache 386 .......................... $249.95 
MCT-C386-40 40MHz cache 386 ........................... $299.95 
МСТ-М4865Х-25 25MHz cache 4865Х ....................... $399.95 
MCT-M486SX-33 33MHz cache 4865Х........................ $449.95 
MCT-M485-33  33MHz cache 486DX ...................... $549.00 
MCT-M486-50 — 50MH2 cache 486DX ...................... $799.00 
MCT-M486-66 — 66MHz cache 486DX2 .................... $849.00 
MCT-M486VL-33 33MHz 4850X VESA local bus ....... $599.00 
MCT-M486VL-66 66MHz 4860Х VESA local bus ....... $899.00 
MCT-M486-50E — 50MHz EISA 486DX processor ....... $999.00 


STORAGE DEVICES 
Seagate IDE 

сд Ф 4 

~ 89Mb ST-3096A drive 


Drive Kits 
* 16-bit controller interfaces 


two hard & two floppy drives 
HDKIT-80 Kit with 89Mb ST-3096A drive ................ $219.95 
HDKIT-130 Kil with 131Mb ST-3144A drive .............. $239.95 
HDKIT-210 Kit with 214Mb ST-32434 drive .............. $299.95 
IDE Hard Drives 


PART # 


BRAND 
Conner 
Seagate 
Seagate 


CAP. SPEED TYPE 

3-1/2" IDE 
3-1/2" IDE 
3-1/2" IDE 
3-1/2" IDE 
3-1/2" IDE 


CP-30084 
ST-3096A 
ST-3144A 


89Mb| 16ms 
131Mb| 16ms 
CP-30174 | Conner | 170M0] 17ms 
CP-30254 | Conner | 250Mb| 14ms 


5-1/4" & 3-t/2" 
Combination Drive 
• 5-VA* half-height beige drive 


« Supports 1.44Mb, 1.2Mb, 
720Kb & 360Kb diskettes 


FDD-2.88A 2 88Mb 3-1/2", Balga ............................... 
FDD-1.44A 1.44Mb, 3-1/2", Beige ................................ 
F0D-1.44X 1.44Mb, 3-1/2", Black ............................... 


FDD-1.2  12Mb, 5-1/4", Beige ................................. 
FOD-360 360К0, 5-1/4", Візск................................... М 
Preformatted Bulk Diskettes in Quantities (И 250 
MD2D-BULK 5-14" 360Kb DS/DD dISKS .....................$.25 ea 
MD2H-BULK 5-1/4" 1.2Mb DS/HD disks ..................... $.45 ea 
3.5D-BULK = 3-V2" 720Kb DS/DD disks ..................... $.39 ea 
3.5HO-BULK 3-V2" 1.44Mb DS/HD disks ................... $.59 ea 
250Mb Tape Drive ! 


* 8088 and 286/386/486 PC, 
QIC-40 read and QIC-80 
read/write compatible 

* Up to 6.7Mb/minute transfer rai . 

* 5-1/4" internal half-height drive 

* Tape capacity 165Mb with DC2000, 
250Mb with DC2120 on cartridge 

DJ-20 .. - 

DJ-10 10Mb version ... — 

DC2120 062120 tape cartridge ... —— 

DC2120-BULK DC2120 5 tape package 


‚4% © б Boh € 09 п в bo ED аьыы IN 


Local 408-559-1200 
BBS 408-559-0253 


TERMS: For shipping & handling include $5.00 for ground Е $7.50 for air. Orders over 1 Ib. and Tarera orders may require odditiona) shipping charges —cantart our Sales Dept. Jor the 
amount. CA residents must jaclude applicable sales tax. Prices subject to change wilhou! notice. We are not responsible for typographical errors, We reserve the right to limit quantities 
and to subsiitute manufacturer, All merchandise subject ta prior sales, A Tull copy of our terms is avaliable upon request. Items pictured may only be representalive. JOA, the JOR іоро, 


gO 
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8.........ROMDODISIC 


SOLID STATE 
Disk Emulators and PCMCIA Products 


* EPROM, Flash, battery-backed 16MB to 256MB. 
SRAM and DRAM technologies. «PCMCIA Memory Cards and 
*[SA Bus board models with Controller ICs also available. 
capacities from 180KB to 14MB. «General Features: Autoboot 
*PCMCIA Carddrives and ISA capability, all models. Support 
Bus Host Adapter Boards-100% for all popular OSs. 
PCMCIA 2.0 compliant. *Applications: Embedded 
*Flash Disk drive models with Systems, Diskless PCs, High 
capacities from 2.5MB to 40MB. Performance PCs and Net- 


IERC's uP dissipators are designed 
for use with Intel Pentium™ and 
other standard PGA 21x21 
packages. Using IERC's|long- 
proven clip* technology, the| quick 
connect clip easily attaches ta the 
uP. These high performanca heat 
sinks offer circuit designers an ideal solution ta their 
thermal problems. Custom and standard uP dissipators as 
well as cooling fan/heat sink assemblies are available. *DRAM High Performance Disk works, CAD/CAM, Medical, 
™Pentium is a registered trademark of Intel Corp. * Patent pending models with capacities from POS, Industrial Control, etc. 


International Electronic Research Corp. — ay, CURTIS, INC. 
135 W. Magnolia Blvd. • Burbank, CA $1502 Industry Leader in Disk 612/631-9512 418 W. County Rd. D 
TEL: (818) 842-7277 • FAX: (818) 849-0072 Emulation Products FAX 612/631-9508 St. Paul, MN 55112 
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Polaroid's Circular Polarizing Filters for 
computer monitors combine circular polarizer 
technology with optical quality materials 
ran т MEE and coatings to provide the ultimate in glare 
^ Compute = reduction and contrast enhancement 
| technology. Polaroid CP-Filters suppress up to 
99% of reflected light and are more effective 
than any other filter for improving contrast. 
Also, most CP-Filter models have a trarispar- 
| епі electrically conductive coating which 
reduces up to 98% of the electromagnetic 
radiation and eliminates static. 


Polaroid produces a full range of optical qual- 
ity anti-glare filters in glass and triacetate to fit 
most 9"-21" monitors. 


When speed is vital, 


you need a new generation of multiport 
serial controllers: Avanstar.” 


Polaroid Corporation, Polarizer Division, 
N2, 1 Upland Road, Norwood, MA 92062 
1-800-225-2770 Fax 617-446-4600 
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SCSI - IDE - FLOPPY 


HOST BUS ADAPTER /CONTROLLER 


STANDARD FEATURES SUPPORTS 


Up to 7 SCSI Devices 
e Drivers for Fixed, Optical 
and Removable Drives Up to 2 IDE Drives 


* Internal and External Up to 4 Floppy Drives 
SCSI Connectors 7 ROM Addresses 


SCSI and IDE Cables 2 1/0 Addresses 
On-Board Diagnostics 

Complete Documentation OPTIONS 
Lifetime Warranty CD ROM & UNIX Drivers 
30 Day Return Policy ASPI Manager 

Made In the USA 3rd & 4th Floppy) Driver 


$150.00 $175.00 |. 


l16-Bit НВА ^ Cntl) Ё1й-Ш HEA. gaii ты Сы е Pig. | 


Supporting data speeds up to 115.2K baud on all channels, the 
Avanstar family of intelligent controllers delivers optimum serial 
communications for ISA, EISA and Micro Channel systems. 


Added Benefits: New high performance RISC-based communica- 
tions ® Software selectable ЕІА-232/ЕІА-422—ап industry first 
€ 16- or 32- bit communications on 8 or 16 ports ® Exclusive 
SureGuard protection supplies unmatched reliability: includes 
complete transient surge suppression. 


Find out mare. Call 1-800-782-7428. 


SAR LONATE 


People and products you can depend on. 
Star Gate Technologies, Inc. * Solon, OH * 216-349-1860 * FAX: 216-349-2056 
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сонан та ІМС. 
703) 876-6416 Ғах 


A 


ihe H 


ee | COM it is to advertise to BYTE's 
lii computer professionals in this section! 
K 


Goverment. Educational erd Corporate Discounts Available m.m 
Dogler inquiries Welcome m ] 
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Portable Bar Code Readers 


DuraWand" TimeWand II 


Data collection is fast, easy, and extremely accurate 
when using Videx portable bar code readers. 


Cordless operation, compact size, and light weight 
allow you to take the wands wherever the work 
needs to be done. Call Videx today for your free 
information kit: 503-758-0521. Prices starting at: 


TimeWand I ............ $298 
DuraWand ....... na 9495 
TimeWand II ........... $698 


See us at COMDEX, booth #11497 
1105 NE Circle Blvd., Corvallis, OR 97330-4285 


503-758-0521 * FAX 503-752-5285 


TimeWand, DuraWand, and Videx are registered 
trademarks of Videx, Inc. GCO355 


Light-Speed Serial Communications 
PCSS-8FX Intelligent Serial Coprocessor # = 


| * Better than (poU EE 
IMbyte/second y j x. ! ! 
transfer rate. Ete. t / ; 
. . n г, ORDER 
• No load on Host. ^... 4 ч ' TOLL-FREE 
Processor! c Quee MAS 800-282-4835 
. 1/0 Маррей - No ig. © à 3 
host memory used, г ЧИ | 
e NEW - Supports DMA transfer. W 
Faster than Dual Ported Memory! GTEK ' 
* Looks like IBM Пап with Huge QUEUF! K | 
© 8 ports per card. RS-232, 422, 485. T Е LIÉ 


СТЕК, INC. * DEVELOPMENT HARDWARE & SOFTWARE © P.O, Box 2310 
Bay St. Louis, MS 39521-2310 USA * Mississippi & Technical Support 601-467-8048 
Fax: 601-467-0935 • ОЕМ & Dealer Inquiries Welcomed! 
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| oice Response /CallerID for Windows 


Would you like to develope multi-tasking multi-line non-blacking 
Interactive Voice Response applications for Windows? 
PIKA offers tha developer the high quality, feature rich AVA-B 

. Series 1, 2 & 4 line voice cards with hardware voice 
compression. « 
Al&a, tha new РІКА IdFi 1, 2 & 4 line Caller id cards are the 


answer to many new and exciting Windows server applications. 
. All PIKA cards are available (at affordable prices) with Windows 
СЕРП &-DDE developer toolkits for C & Visual Basic. 
Inquir& about developer toolkits for NT, 005, UNIX & ONX. 


PIKA TECHNOLOGIES INC. “, 
155 Terence Matthews Cres, Kanata, Ontario КМ 2A8, Conoda .:2: 


Tel: 1-613-591-1555 Fax: 1-613-591-1488 
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LET YOUR COMPUTER DO THE TALKING! 


Bl Auto-Attendant 
Bi Unlimited Audiotex 


integrates major voice/fax applications plus 
program control into one full-featured high BÍ Voice Mail 
performance software. PC-AT/386/486 based. 

Menu driven. Easy to use. Full support for E Call Processing 


Rhetorex, New Voice, Dialogic, TTI and Intel 
voice and fax hardware. Supports up to 24 E Telemar keting 
И Fax Mail 


voice lines and up to B fax lines. 
ре E Fax-on-Demand 
ll Fax Broadcasting 
| W Party/Chat lines 
И Talking Yellow pages 


24 hours free info: 818-368-4566 or 818-368-8848 


10801 Bismarck Ave., Northridge, CA 91326 USA 
(Kesellers/Dealers/OEMSs/Private labels are welcome) 


Line Voice Mail Plus... 


| ыйы с 1 


V/S PLUS gives you professional VOICE MAIL & AUTO TRANSFER while it 
pounds out Fax'd Hard Copy non-stop 24-hours a day. Give it to them - NOW! 
Complete yd Hardware and FAX Software. 2 year warranty. 
Requires PC/AT/386/486 

VIS РЗ...» OMY 9890 

MULTI-LINE HARDWARE ........ from $299 510-522-3800» FAX. 510-522-5556 


TALKINQ TECHNOLOGY, INC, 
1125 Aillantic Ave, Alameda, СА 94501 


For Salas and information Сай 


зое ОЕМ package зресівы) 
(VIRA-uC-AMEX-COD) 
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J Single Board Computers 


Ј Run DOS code from ROM 


iJ PC Code compatible 

J Large Memory space 

l_J Backplane systems 

O Develop code on a PC. Run on our 


CPU cards with DOS and code in ROM, Use 
off-the-shelf expansion cards, 


C1 KS6: NEC V53 CPU (28660), 5 serial, 2 Par, Clock, AT bus, 


Max 4M Ram, 2M Rom, 512K NV Sram. $299 (q1-oem ver). 


LJ KS3: V40 CPU, З Serial, 2 Par, Clock, Flop, Kod. $224 (41). 


303-444-7737 rax 303-786-9983 


655 Hawthorn Ave., Boulder CO 80304 U.S.A. 


KILA 
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m 9° EL, 10°14" VGA COLOR INDUSTRIAL a 
WORKSTATION . 

w 19° RACK-MOUNTEO/DESK TOP CHASSIS WITH 14/12 
SLOTS 

m 17° RACK-MOUNTED MONITOR ENCLOSURE WITH 
TOUCH SCREEN 

m 6-SLOT HEAVY-DUTY NODE CHASSIS 

ш COMPACT EMBEDDED PC/104 MODULES 

ш 286/386SX -33/486DX -50/486DX2 ALL 4N-ONE SLOT 
BOARD COMPUTER 

IB HIGH CAPACITY DUAL DRIVE RAWROMFLASH DISK 


MiTAC 


MITAC INC. 

7 TH FL., 77 Sec. 3, MING SHENG E. AD., TAIPEI, 
TAIWAN, A.O.C. 
TEL:BB6-2-5012650/886-2-5015180 . FAX:886-2-5090079/886-2-5035128 
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Rackmount Solutions | | The NEUE Solution Por Halo Acquisition 


RACKMOUNT COMPONENTS – QTY 25 PRICING \ Pe a ma | EXE CREDO [50 34 4t 
$183 | sA er sti i a __ 


Rackmount Chassis 19*x7x17* 
Rackmount VGA Monitors 
Rackmount Monitor Shelf 
Rackmount Keyboard Shelf 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486-33EISA $1799 RMS386-40 $814 
RMS486-33 $1443 RMS386SX-25 $693 
System Platforms include 7° Rackmount Chassis, 
200W Power Supply, Motherboard, 1.0MB Memory, 


{ : і x | | " 1 ==. Е. a = - + a 
dert ا یاب‎ P | DAP 3200e™ Data Acquisition Processor 


RACKMOUNT CHASSIS ~ 15 Models up to 20 Board Slots ANALOG 1/0 FFT and FIR-filtering at 16 MIPS 
SLOT CPU BOARDS ~ 486, 386, 3865X DIGITAL 1/0 20 MHz CPU with DRAM to 1024K 
RACKMOUNT MONITORS - Super VGA and Monochrome i e Inputs to 312K samples per second 32 MHz DSP with SRAM to 96K 
RACKMOUNT CABINET — Modular from 21° to 96° high *Qutputs to 312K samples per second DAPL™ Operating System 


эк N y *Simultszneous fast input/output e 100» standard commands 
SN S NN WALLEY CPU: i186 or i486 «Custom commands in С LABORATORIES 
o Y INC. EET m 2265 116th Avenue NE 


2468 Armstrong Street, Livermore CA 84550 йн | ai. Send for FREE catalog and demo diskette. Bellevue, WA 98004 
(510) 447-2030 FAX: (510) 447-4559 zz: Or call us at (206) 453-2345. FAX (206) 453-3199 
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PC-based Solutions for MEE SOLUTION UIDE 
Industrial Automation | 


e Industrial PCs & Workstations | 
s Enclosures and Card Cages 
• 486/386/286 CPU Cards 

* RAM/ROM Disks 

e Industrial YO Cards 

e RS-232/422/485 


1-800-800-6889 
1-408-245-6678 in CA 
Fax: 408-245-8268 


PS/2 50 50z 55sx 60 70 80 P70 


ay be used as a a ign nen (xo py replacement or to co-exist wig on inal 
JBM drive. ا‎ ith DOS 3. Û and Novell. includes IDE or SC. 
microchanne! controller, hard da LH E г 04 & power cable, manual, and Duden. 


106mb, 15ms, intemal Seagate IDE Drive Kit... eee eene nre repro ote eoa enano 
130mb. 15ms, intemal Maxtor IDE / SCSI Drive Kit. 


PS/2 Model 25, 30, 30-286 тиетин илова 
21mb/42mb/t06mb Hard Drive Kit 1/253 кеней and солод E ГД pe Free drivers for 


125mb/200mb Hard Orive Kit $28 CD-Rom creas se Nove | 286 4 


Gener: al Technies H Year Warranty- 10 Day Nesey Back Guarantee 


> р a uy Y 
1-600-GT-SALE- "704 ИЕП 
Tel: 1516) 981.9473 38 Raynor Ave Open Sem бут 

1 800-487-2538 Fox: (516) 981-5038 HY 11779 ESI, Mon fii 
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ш) PARALLEL-TO-SCSI CONNECTIONS! 


“This product... ts mem near e Jerry Pournelle Byte Magazine 3/93 


| “This year, tbe company outdid itself... The MiniSCS! Plus їз even more elegant than ils 
| predecessor and almost twice as fi -Jim Seymour, PC Magazine 12/92 


“Intergrated Syste ims. 
* Unlimited VO pt T | 
“PC, MA DEC, еіс _ 


- Y E | | | ; | Рамали ugh 
Connector 
EPP Version Ay ailable* 


| Add up to 7 SCSI dedices to your parallel 


24-BIT A/D port and still use your printer! 
| Up to twice as fast as our original MiniSCSI™ parallel-to-SCSI adapter, 
CONVERTER the MiniSCSI Plus adapter lets you run a CD-ROM, tape backup, 
SyQuest', Bernoulli* or other SCSI device from almost any parallel port. 
$ 49 5 For most notebook users, it's the only way to use SCSI devices. An 
Money back guarantee 


Optically isolated | dins cable makes it a snap to share SCSI devices with desktops. 


RS232 serial interface LSU 100% Printer Passthrough . ‚ Weighs Just 7.2 Ounces 


s Full ible With Bidirectional and Unidirectional Parallel 
800-321-5355 (newer | oO 


With PC/XT/AT software | See your dealer or call: 1-80 0-ТЕ АМТО R 


Trantoe Systems mired 


Lawson Labs, Ine. 


74 4th Ave. NW 406 257-5355 or FAX 257-5572 
Kalispell MT 59901 


S905 Каты! Pac: = Fremont, CA ЧЧ 58-505] 
opm | ran ОГ 
wlapiec Interactive Erk! (408) 957-7 150 AANDE Company 


To IT | Faq Траг Ji uis, d "гы Ed М and ig br cy Aric de ny! [гыны gemma j а kK 
LS afer sacri asa н cran inp Pee agai ira iere 


Circle 241 on Inquiry Card. Circle 255 on Inquiry Card. 


We manufacture a broad line of data acquisition products. 
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Victory Printing Disk Factory 


800-727-DISK (3475) 


2 | 


m. B Е 
LN 1 
A:Natbematiealls als, Formats; copies, 
ч veri tes and PRINTS THE АРЕ on 
eed Ay US A 5.25 diskettes! 
Enterprises . ben dor use wi a nebwerk er 
>t West Алын n Sate [1 ЧЮ ans applicatien Dor distributing data. 
Venit, ГА * Рес lor senalizing oi otlierw ise 
{^ар Мар Рам IMP UNEP ideni ing specilic diskeltes. 


Circle 251 on Inquiry Card. 


Popular 
Space-Saver 
Keyboard 


$98.00 


Saves 60% desk space. Foot- 
print 27.3 x 152 cm. 100 full- 
travel tactilly responsive keys. Standard left-right sp spacing for easy == 


typing. ЇВМ XT/AT PS 2 compatible. Many language versions available. 


155 Aviation Dr.e Winchester, VA 22602 


Tel 1-703-662-1500*FAX 1-703-662-1682 
Auto-FAXed Specs FAX 1-703-662-1675 


"true colors shine 
through" 
when you advertise your 
computer products in 


BYTE's 


HARDWARE/SOFTWARE 
SHOWCASE 


our newest, affordable, 
4-color advertising section! 


Call for more details: 
(603) 924-2695 
or (603) 924-2598 


Low Cost Notebook Cable 
Management System 


Now you can connect your desktop peripherals in one easy step while 
reducing wear and tear on your interface ports. The CableMate Plus 
option provides bus expansion for low cost ISA compatible Lapstation 
expansion systems and both versions are available for Compaq LTE, 
Toshiba 12200-16400 and other popular Notebook models. CableMate 
and Lapstation are available tram Axonix direct, and from Authorized 
Axonix dealers worldwide. 


— —— 4044 Wilmington Avenue 
-Axon — Salt Lake City, Utah 84106 
AD Tor: 801-466-9797 1 кос 801-485-6204 


| Call Toll Free for Nearest Dealer 1-800-866-9797 


Circle 230 on Inquiry Card. 


Model J: 
For project 
design 

' Model CFX: 
Universal Fax 
computer 


Very easy-to-use 4GL for different infor- 
mation processing 
' Development System on VGA PC for 
downloading the applications 
DOS file system compatible 
dbf, wk1, pex, bmp, txt, etc. 
compatible 
| RS232, Modem, Fax, Infrared, Radio fre- 
quency links available 


| Very reasonable 


DIALOGUE TECHNOLOGY CORP. 

2nd FI., 38, Ching Shing Rd., Wen Shan District. 117, 
Taipei, Taiwan, R.O.C. 

TEL: 886-2-9327680 

FAX: BB6-2-9317814 


Circle 278 on Inquiry Card (RESELLERS: 279). 
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Notcbook computers 


stick, yoke, pedals or even 
yy are great — except \ a weapon sytems con- 
when it comes to playing | troller to your notebook 
or desktop DOS PC. 
games. That's because they "The PGP is an indispens- 
dont come equipped with a | able accessory for todays serious 
game port. Introducing the 
Parallel Game Port™ from 


Genovation. The PGP turns tank, or wing along at 


your notebook STI CK IT 100 knots, the 


into a game- TO YOUR PGP' software 
book by con- Тера: Т 4A features will 


verting the enhance your 
-] play action. Look for 
the Parallel Game 
Port in the software 
PGP, you also get 26 to, section of your 


e and action 


gamer. Whether you race a 


car, fly combat, maneuver a 


computers printer 
port into a "virtual 


game port", With 


Lg 


a gender changer 
adapter, which lets 
you connect a joy- 


nearest computer 


Copyright © 19953 Genovacion, Inc. 


GENOVATION? 
Genovation, Inc. * 17741 Mitchell North * Irvine, CA 92714 
(714) 833-3355 * FAX (714) 833-0322 v Sales: (800) 822-4333 


Circle 235 on Inquiry Card. 


Qur New Contribution, 
Your New Partner 


Main products: 


134300095 + V Mis à FAXA 


9600bps5 + V.42bis 
9600bps +MNP5 


200g i Vaiss FARIS 


2400bps +MNP5 
Stand alone 
internal card 
Rack mounted 


S ttti, 


Rack Mounted 
Network Management 
System 


Circle 276 on Inquiry Card. 
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DATALUX introduces its new high quality, bigh brightness color 


DAT 7 JJ | LCD monitor in the same case as the popular Monochrome version. 
. 640 X 480, 256 Colors, VGA compatible, 2 CCFT backlights 
* Driven by ISA Bus Controller Card, no external power supply, optional CRT output 
* Adjustable desk stand, folds for wall mounting or portability, 1.75Kg weight 
* 197 X 147mm display (9.4 inch diag), non-reflective glass face 
* Contrast ratio of 15:1, 200ms Rise and 150ms Fall time 


ЭЁ | Monochrome version 640 X 480, 64 gray shades. 
| J | Wide viewing angle. 
Also Available 
* Mobile/Industrial mode! sealed against spills and splashes in rugged drawn aluminum 
bousing with optional swive! mount. 
* Touch Screen Version. Capacitive technology. Provides high resolution, fast response, all 
glass scratch proof all gus sensor. Ese with built їп controller and software. 


Го Order ee: 1-80 АТ, 


m Tel 1-703-662-1500 
nA "ALIM 


FAX: 1-703-662-1682 
AutoFAXed Specs: 
155 Aviation Drive * Winchester, VÀ EX Te 1-703-662-1675 


Circle 232 on Inquiry Card. 


Desktop Video 


Motion Capture VGA-TV Converter 


ми уу Каз ТР "ПС 


* Capture video to AVI Ше • Superior anti-flicker filter 
at 320 x 200, 10- 15fps * TV & Monitor display simultaneously 


| * B, 18, 24-bit color * RGB, S-VH8 & Composite output 
| * DOS & Windows support • Windows support 
* 5-VHS & Composite input * MRVP/NTSC also for Mac 
-— * Free development kit * Hor, Over/Under-scan sSwilch 
° тк Blaster compatible USS 170 (MR VV Plus) 
died Pose US$ 300 (MR VP) 
DISPLAY RESEARCH LABORATORY 


Capital Automation Inc. 
VISA Tel.: 1-704-596-6120 
Fax: 1-704-596-9595 


Circle 268 on Inquiry Card (RESELLERS: 269). 


International inquiry: 
Int'| Tel.: (852) 402 1165 
Int'l Fax: (852) 415 2739 


i Let your | 
"true colors shine through" 
when you advertise your computer products in 


BYTE's 
HARDWARE/SOFTWARE SHOWCASE 


our newest, affordable, 
4-color advertising section! 


Call for more details: 
(603) 924-2695 or (603) 924-2598 


Primax Made it a Snap! 


Primax Electronics created and originally 
manufactured the modular printer sharing 
concept, and others put their name on it. Now 
you can get the original ModularLINK" and its 
reliable technology directly from the Original 
Equipment Manufacturer! For truly hassle-free 
printer networking, look to ModularLINK"— 
the original Simple Printer Network™! 


Over 500,000 nodes 
installed worldwide 


Connects 16 computers 
with a single printer 


' Starter Kit for 2 
computers and 1 
printer only $129.95 


Fully compatible with 
exisung S 
networks 


Power-free for most 
applications 


PAX 


PRIMAX ELECTRONICS 


800-338-3693 


Pictured above is ModularLINK™ and 
a fu Somana unit. Existing 

SNAP networks can be j panded 
using the ModularLINK™ 


ModularLINK and Pnnter Network 


are trademarks of Frimax Electronics 
USA. (пс. SNAP [^ а а of ASP 
Computer Products, Inc 


Circle 271 on Inquiry Card (RESELLERS: 272). 


Attaches to the PC s parallel printer port 
Controls ир To 14 IEEE inmslmiments 
Tramilers data al up to 170 Kbytes ser 
includes DOS ar Windows зо Тато drivers 
Graphics & analysis soflware available 
Allows parallel & IEEE devices to be 
connected umdultangeouslty 


| Call or lax lor more information 


E E E v $9 & 


iment “inn 44 TAÊ 


мы. inc РЕЛІ Caryn paii 


Circle 238 on Inquiry Card. 
ادب‎ ep rin Ды & - شي‎ 


Fi E ej nter 


L i Р 400 [] 2745 ГІ JE 3. "20 $575 5 

| Program PLD (PAL, GAL, EPLD, PEEL, MAPL, MAX, MACH...), E(E)PROM, 
(up to 16Mbit), BPROM, SERIEL PROM, FLASH, MPU (87XX, 68XXX, 68HCXXX, 
PIC16/17XX, TMS320XXX, 28, PSD3XX, 
Hitachi, NEC...). Support over 3,000 ICs. 
40 pin DIP socket standard. Flexible 
support for PLCC, (T)SOP, SOIC, QFP, 
PGA, SIMM/SIP ... with up to 256 pins. 
Tests TTL74, CMOS 40/45, DRAM and 
SRAM. 

| Optional EPROM EMULATION capability. 
Free software updates via BBS or mail. 

All products are backed with a 1 year warranty and 

1M day money back girare 


Circle 250 on Inquiry Card. 


¥ (-Pre rogram 
[hee 


1 ы gm WM 
CON f IT: RA M 
i ITROLI Р NJ ‘ P" 
А айа range of analog and digital inputs S аә. 
and outputs, relay & solenoid drivers, DACS, : Ф 
clocks and timers. А5232 and 85485 ports and * 
battery backed RAM. LCDs up to 8 x 40, keypads 
and expansion cards. Our easy-to-use, powerful 
Dynamic C" development system is only $195. 
Prices s start at $159, quantity one, See usat ESC. 
' R. 1724 Picasso Avenue 
jj, Davis, CA 95616 
| 916.757.3737 
916.753.5141 FAX 


24-Hour Information 
Service 916.753.0618. 
Call from your FAX and 
request data sheet #24. 


Circle 254 on Inquiry Card. 


9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 


Windows Software Now Available 


* Tape Backup and Restore 

e Make Your Own CD Rom 
with our CD ROM Maker 

* Optical Storage From $995 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax: (702) 254-0910 


Circle 240 on Inquiry Card. 


9-Track for PCs 


Mainframe to PC data interchange 


Rock solid solutions, rock bottom prices. 


Direct from the manufacturer. 1600 & 6250 bpi. 
Subsystems includi drives and software. 


^j 


4 800-729-8725 
/ OVERLAND DATA. 


— Since 1980 3480 Now 
Tel: 619-571-5555 - FAX: 619-571-0982 . , 
Europe: Tel: (+49) 6172-35027 - FAX: (+49) 6172-35028 with IDRC! 


Ask about 3480 tape drives too 
Circle 243 on Inquiry Card. 


Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 


Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
j TBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer In the world. 
Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 


1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


Call us today! For details and 
to order: Fax (818) 882-4081 


© 
UALS THR Phone (818) 882-5822 
9621 Irondale Ave., Chatsworth CA 91311 


©1989 Qualstar Corp. 
All product and company names and trademarks are the exclusive property of their respective owners. | 


Circle 246 on Inquiry Card. 
OCTOBER 1993 BYTE 273 


nframe/Mini information Exchange 


* Tape Transfer and Format Conversion 
* EBCDIC «€ ASCH Data Manipulation 
* AS/400, TK50, and ж" QIC Drives 

* UNIX Tar and DEC Save Set Options 
* Reseller Inquiries Invited 


guckLaey “ Tape Duplication 


y READ/WRITE 9-TRACK 
3480 • 8MM * DAT on 
YOUR PC NOW! 
(317) 742-2077 o 


CORPORATION Madia Conversion рта Since 1973 


Introducing a new approach to 
scientific data analysis 


Analysis Advisor is a free interactive analysis software tutorial 
that includes demonstrations of graphical and traditional 
programming methodologies for analysis. Using this 
interactive tutorial, you can investigate Digital signal 
processing, Digital filtering, Windowing, Curve fitting, Signal 
averaging, Simulation, Interpolation, and Descriptive statistics. 
Requires Windows 3.1 and 8 MB of memory. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Ф EAGLE 2.6 ° 


i Circle 242 on Inquiry Card. 
Schematic Capture, Layout Editor, 100% Autorouter, DRC, ERC: All In One Program 


Does ths really make sense? Yes d does! When I firt Initalled and ran the EAGLE demo on ту 
The first thing you shouid be aware of is, software prices — 39б®\ bome computer, my finit reaction wes “this is 
are only a matter of company policy. They are nct nec- fa id 
essarity wailed lo the quakty of а product. 


س چپ خی تھ اموس ج چ چو پا Y‏ ,50 


The things that impressed me mort about EAGLE were 


Ask Corel, AT&T, 
EXXON, Sharp, 
Inset Systems, and 
a thousand 
others... 


why they picked 
LEADTOOLS for | 
their image 


reason 10 бейте that they ut continue 0 de gu. 
EIF«-ILaneis Cn Section, EDN magazine, Jane 1993. 
. KAGLS 26 гешу 
expect m d 


Off the Shaf Rericw, PRINTED CIRCUIT DESIGN 
magazine, March, 1994 


АЁ product opines aeg rademarka of rhet Mather murufecterss 


CadSot Computer, ine. 
801 South Federal Hghway 
Detray Beach, FL 3483 
Holling: (407) 274-8355 
Fax (407) 274-8218 


Circle 259 on Inquiry Card. 


application. 


Original 39 MB compressed 


HIWIRE Il Schematic to 163 К, 239:1. 


; ct | and PCB Software 
| Е ш | With support for ex- 
l j He 1 | panded and extended 
| | memory, HiWIRE I! can 
t Те handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE 11 editor allows 


mn 


you to display and edit 

schematics and PCBs 

simultaneously, using 

the same commands for 

Wintek Corporation each. HIWIRE Il is $995, 
1801 South Street and is guaranteed. 


Lafayette, IN 47904 


Call (800) 742-6809 
(800) 742-6809 


or (317) 446-1903 


Circle 253 on Inquiry Card. 
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They'll say from 
document to true color 


imaging, LEAD Technologies is innovative. LEAD 
pioneered image compression technology that achieves 
compression ratios of over 200 to 1, constructed tools 
for quick integration of images into any application, 
and built a toolkit with a reputation for speed! Call for a 
free evaluation diskette to see for yourself. 


LEAD Technologies, Inc. 
1-800-637-4699 • Fax 704-548-8161 


Circle 273 on Inquiry Card. 


Powerful new features -- for greater 

speed, flexibility, and ease-of-use! 

* Single-page, multi-page or canvas 
charts — portrait or landscape 

e Custom fonts support high resolution 
laser and 24-pin dot matrix printers 

* 35 standard shapes, 10 text fonts 


* Suggested retail price: only $250 
See your dealer today! or, 
for a "live" interactive demo disk, 
call: B00-525-0082, ext 1218 
International: 408-778-6557, ext 1218 
fax: ay rei 
iu | JA | | А iB E | 
Soltware Cuorpotmilen 


МТ 
ree af 
LI 


Circle 244 on Inquiry Card. 


Spend MoreTime 
Doing Science and Less 
Time Programming 


IDL” is the only software that allows you 
to program four to ten times faster*than 
FORTRAN or C. It seamlessly integrates 
all of your scientific computing needs 

in a single package — breathtaking 2D, 

& 3D graphics, powerful number crunching, 
flexible data 1/O and more. it even includes a complete 
GUI toolkit for creating point and click applications. 
And, because IDL runs on PCs, Macs, Unix and VMS 
workstations you won't have to rewrite your code every 
time you change machines. 

Join the elite group of more than 20,000 
scientists around the world who are 
saving time and money by using IDL. 
Call us for a free demo. 
303-786-9900 Fax 303-786-9909 
Research Systems, Inc. 
2995 Wilderness Place , Boulder CO 80301 


“IDL ® 


*based on a survey of IDL users 


Circle 266 on Inquiry Card. 


Programmers/Developers—Caught in a Brain slr 
Ride out the storm with Voice Ranger and Commando! Ж? 


Voice Ranger Hardware arms you with: 
* Variable compressions rates è Multiple sampling rales „ 
+ 2 port/card expandabie to 16 ports/syslem 
Commando Toolkit lets you build: 
* Voice Messaging * Telemarketing 
Fax Mail à Budiüdlex — 
Call/Order Processing 


Plus full 

tech support 

lo shelter you 
from routine hail! 


Voice Ranger Hardware ....$599 
Commando Toolkit .... $169 
Special price for first-time buyers! 
Compete Package 
Save over 30% on Voice Ranger and Commando 


Call 800-955-4884 for sales and information 
FAX 510-522-5556 + For a demonstration call 510-522-3800 


-r 
TALKING TECHNOLOGY. INC. J] ~ 


0 
$ 
¢ Call Distribution 
* Fax-on-Demand 


Circle 249 on Inquiry Card. 


F 
JMP” Statistical 
sanaya зо 


"JMP, 
from the 
SAS 
Institute, 
is the most 
surprising 
Mac 
product in 
years...with 
the most 
helpful 
Mac interface of all the statistics programs 
and one of the best interfaces ever produced 
for scientific software. It's nothing less than 
dazzling.” 


[ & tie [4t (воме Rowe (ah лауга Totis Sunde 


MACWORLD 
Call today for a free demo disk and Points MT 
of Interest from the leading name in data m 
analysis software...SAS Institute Inc. A 
919-677-8000. Fax 919-677-8166. = | 
ШАШ 


JMP is a registered trademark of SAS Institute Inc. 
Copyright O 1992 


LOST FOR THE Lor E WORD? 
Get it right with € INS ON-LI! 


French, German, Spanish & Italian 
bilingual dictionaries for your PC. 


FEATURES INCLUDE: 

C DOS & Windows - two new versions in 
one box allows usc with more word 
processors. 

C) 40,000 references - over 70,000 translations. 

C] Look-up - enables you to find words 
т the dictionary, choose the appropriate 
translations and paste them into your 
document quickly and easily. 

[1 Annotate - allows you to create your own 
| specialized glossaries for use with Collins' 
world rcnowned bilingual dictionaries. 

О Screen-read - reads words in your 
document automatically for quick and 
accurate translation (DOS version only). 


HarperCollinsPublishers 
14 Steep Lane, Findon, Worthing, Weit Sussex 
BN14 OUF United Kingdom 


PRICE £59 (Additional dictionaries £29) Te! +44 (0)903 873 555 e Fax +44 (0)903 873 633 
Circle 263 on Inquiry Card. 


TCP/IP 

Windows Developer's Kit 

* Binary TCP/IP Transport 

* PDS for DOS . 

* Windows Sockets АР! 2-09 


Development Components 

winsor Жн, is a Булат, link. library. (DLL) which allows wind ows: 

applica bd а nica ly bind | for TCP/IP services. The wins ock К.Н, 
Че! files are als воро свег ом C++ developer. ( 


в and executables fo! 


a Lon Sewers 


Win cows < 


For More Information Call | 
1 (800) 541-9508 | | 
(805) 484-2128 « Fax (805) 484-3929 


Circle 258 on Inquiry Card. 
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THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'4" ads 
can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


|. ACCESSORIES | 


RADIOACTIVE? 


Piol i1 on your PC with The АМ-60 RADIATION MONITOR 
Sanal or printer pori, Detects: ALPHA • BETA • GAMMA • X-RAY. 
Marof, 1000 tmas the resciubon of standard peiger counters. 
Excellent for tracking RADON GAS. Find sources. New; Version 3.1 
+ WINDOWS, Plot: » * Cosmic Rays • Clouds • Foods 
CalAWrite lor PC MAGAZINE review. • TSR • GM Tube 
VISAMCEURO Phone orders. Not satisfied? Full refund 


800-729-5397 or Tel/Fax: (302) 655-3800 
Awrare Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 $149.50 


phone and fax number. 2"x2'&" ad has more space for pel (Jan. 1893) 5 
descriptive text (850 characters is the maximum recom- а: СР паа E 


mended). 


DEADLINE: Ad copy is due approximately 2 months т 
prior to issue date. For example: November issue 2 ads/issue 


2"x1' = 
$663 $636 $557 $530 
= —' 530 504 


closes on September 8. Send your copy and payment 3 ads/issue - - 504 477 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 2"x2%" 


Mill Lane, Peterborough, NH 03458. For more infor- 1ad 
mation call: Margot Gnade at 603-924-2656. 


FAX: 603-924-2683. 


AUTO FILE PROTECTION 


Protect Your Secret Files! 
Automatic encryptdecrypt + copyprotect data on hard disk 
and floppy, you set file types and drives. Fast, secure and 
totally transparent to you and your Softwares. 3 levels to 
control who may access what data. Easy recovery if you 
forget login passwords. Works seamlessly with programs 
under MS-DOS and Windows. Limited time! Chk/MO $49 
(1.+8.75%) + $3 s&h, COD + $5. 


APTON Corporation 
P.O. Box 34620, Chicago, IL 60634 
Tel: 312-777-0282 Fax: 312-777-2075 


Inquiry 654. 


| BAR CODE | 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 

Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 


4912 Research Or., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connact 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously on all 
monitors - Guaranteed 

| * Works with all VGA, SVGA, and RGB monilors 

mr Small durable metal casa. MADE IN USA 

In | Extension cables available 


_| HBR TECHNOLOGY nq oso. gang 


Santa Ana, CA (714) 641-8607 


Inquiry 652. 


_ ARTIFICIAL INTELLIGENCE 


PRIZE WINNING PC SOFTWARE! 


1. EASY NEURAL NETWORKS 
Easiest way to learn about this 
fascinating new technique — only 
$59 

2. PC THERAPIST IV — animated 
talking head talks thru your PC 
Speaker! First software to pass a 
limited Turing Test of conver- 
sational ability at The Boston 
Computer Museum — $59 

BOTH $99 + includes 3 BIG Catalogs 

& FREE TALKING EXPERT 

SYSTEM DEMO! (Specify disk size 

or we send 3.25) 


THINKING SOFTWARE, INC. 


The А! Source 
46-16 65th Place, Woodside, N.Y. 11377 


Inquiry 653. 
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Portable Reader 


AA Battery Operated, 64K or 256K 

Option to prompt Operator with your pre- 
recorded voice prompts and error messages. 
4x20 Supertwist LCD Display, 36 Rubber Keys 
Real-time Clock Built-in for Date/Time Stamps 
2 Built-in Inventory Programs 

3 User Defined Programs, & 3 User Data Files 
Wand, CCD, or Laser Scanner Input 

Doubles as Non-Portable Reader 

Serial Interface and Keyboard Interface 

Reads 2015, UPC/EAN, 128, Code 39, etc. 
Uploads with fumished Programs or Xmodem 
2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand – $799 

New Smaller Size — weighs only 12.5 oz 
Worthington Data Solutions 


3004 Mission Street, Santa Cruz, CA 95060 


408-453-9933 Fax 408-458-9954 800-345-4220 


X * * * J + + ++ * * ott + 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 
Attaches as 2nd Keyboard or to any ADB port 

Reads 2015, 128, UPC/EAN, Code 38, etc. 
External or Internal attachment on PC 
Wand, CCD, Stot Badge, Magstripe or Laser 
Two Scanners per Reader 

100+ Configurable Options 

2 Year Warranty, 30 Day $ Back Guarantee 


Direct From Manufacturer 

Top Rated by independent Review 
Complete with Laser Scanner — $1295 
Complete with Stainiess Steel Wand — $399 


Worthington Data Solutions 


Swiss Office 

Rütistrasso 6 

CH 9050, Appenzell Switreriand 
071 87 51 17 FAX 

071 87 51 15 Phone 


3004 Mission Street 
Santa Cruz, СА 95060 


800-345-4220 


$1,326 $1,272 $1,114 $1,060 
2 ads/issue = - 1,060 1,008 
3 ads/issue = - 1,008 954 


FE BAR CODE _ 


Labeling Sofrware 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" -readable at 
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 


128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 
(408) 456-9938 800-345-4220 


Bar Code Printer & Software 
Allegro Thermal Transfer Printer-2" per sec 
speed. Up to 4" label width-Only 20 Ibs. weight- 
Prints UPC/EAN, 2015, UCC-128, Code 39, 128 - 
Prints scalable text and PCX graphics with bar 
codes — Packaged with LabelRIGHT Software, 
serial cable, ribbon and labels-Complete-$1895 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


YOUR SALES MESSAGE 
about the special computer product or senice 
that you provide belongs m pnnt 


THE BUYER'S MART 
can help you reach computer professionals and 
produce valuable inquiries for your company! 


саз Margot Gnade tor more information 
603-924-2656 


Fax: 603-924-2683 


Inquiry 655. 


Portable Bar Code Reader 


> Use as a PORTABLE, WEDGE, or SERIAL 

>» 9V Battery Operation with Lithium Backup 

» 2x16 Supartwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (18 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Bullt-in Program Generator 

» Create Your Own Custom Programs 

» 6 Bullt-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files par Program 

» Up to 250 Look-Up Files in Memory 

» Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
» Completa Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


| BAR CODE | 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Siot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

» Dalsy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner ~ $1085 
» Complete Unit with WAND Scanner – $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


Bar Code Printing Software 
LabelWorks tor Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25965-40096), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compalible 
Printers (PostScript, Laser, & Dot Matrix) 


¥» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


CREATE BAR CODE SYSTEMS 


Data Harvester Developer's Version can put hand- 
held portable bar code data collection in your 
application. Generate system to scan, validate entries 
(lengths, types, etc.) and communicate data to PC. 
Format data for your software. Easy to use. No 


Кнын Supports many portable terminals. DOS 


AccuScan, Inc. 
PO Box 80037, Conyers, GA 30208 
(404) 922-1220 


Inquiry 656. 


BAR CODE 
DISCOUNT WAREHOUSE 


will not be underaold! Your source for all your bar code 
needa. Laser and CCD scanners, mag stripe and wedge 
readers, bar code printers and software. We offer major 


brands at tha best 


1-800-888-BCDW 


Bar Code Discount Warehouse 
14781 Pearl Rd #257, Strongsville, OH 44136 


Tel: (216) 273-4746 Fax (216) 273-4623 


Inquiry 657. 
it | | 


| BAR CODE | 


ТВ VAL 


* PC/MAC/RS232 Wedges wiwand & print. utility $2494 
* Portables w/wand (64K«) $750* 

» Mag Stripe Encoder/Reader (1, 2 or 3 tracks) $1085* 

» Mag Stripe Readers (TTL. wedge, R5232) $89* 

* Bar Code Printing/Reading Software w/HP $149 

* Lasers/CCDa/Badge SIoUPOS Products = 1-5 YR WARRANTY 


» Dist/Dealer Discounts + SPANISH Dept. avail. 
BARCODE INTERNATIONAL SYSTEMS (BIS) 


12140 Sevem Way, Riverside, CA 92503 
(BOO) 653-4252 - (309) 270-0016 - FAX (909) 270-0920 


Inquiry 658. 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEMI WE OFFER Quality * Performance * Value 
A full ine of READERS • PRINTERS • PORTABLES • BAR 
CODE READERS FOR NOTEBOOKS • HEWLETT-PACK- 
ARD SCANNERS • MAGNETIC STRIPE READERS. Our 

with your exising system without add- 
ABOUT OUR 30 DAY GUARANTEE • 
TECHNICAL SUPPORT * OEM/VAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800) 826-1688 804-272-0138 Intl. 
Western USA (800) 228-9487 804-272-0357 Fax 


Inquiry 659. Sis i 


PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, so 
data looks just like it was typed in! Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Great натите Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 


Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Hedmond, WA 98052 
1-800-758-2001 206-451-8966 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers tor microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, AT&T, СТ, Wyse, Wang. АП readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 38 print programs, magnetic encoders, & 
portable readars are also available. 


TPS Electronics 


4047 Transport, Palo Alto, CA 94303 
415-856-6833 pleLink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 660. — .— . 
| 


| б! oe) i! Jun 
e (Ше 


| VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 
* Keyboard wodges (IntemaVExtemal) for IBM PC/XT/AT, 
PS2. and portables 


RS232 wedges for WYSE, Link, Kimtron terminals 

Bar code and label printing software 

Full two-year warranty 

30-Day Money-Back Guarantee 

Extensive VAR/Dealer Discounts 
46560 Fremont Bad, Sulle 105/ Fremont. CA 94538 /(510) 440-2870 
800-666-4BAR FAX: (510) 440-2873 


Inquiry 661. | 
BUSINESS SOFTWARE 


RESURRECT AGENDA!! 


“The first do what | mean time and Information planner" 


President's Planner is a Newton-like, Al-based expert 

thal uses Agenda's resources to finally deliver on the 
original promise. “if ene do use Agenda, you'll want 
President Planner. Manor Orchkf', J. Роитебе, 


-A big Chace 
BYTE Apri 1993 


Phase Ill Computing Inc. 
88 Віоог St., E., Ste. 3009, Toronto, Ont. M4W 3G9 
Tel: 800-388-9728/416-925-8760/Fax: 920-0242 


Inquiry 662. 


С++ & DATABASE 


C++ Libraries to access and fax to/from your database: | ~~ 
SyPLUS & OraPLUS C++ Libraries for Sybase & Oracle р Ый О! 
SyPLUS & OraPLUS w/source code a 
Sy FAX & DraFAX CH Libraries for Sybase & Oracle in 
Sy FAX & OraFAX w/source code 

Other C++ Products: 
In-depth C++ video course, OOS/UNIX examples, support 
Tha C+ TOOLBOX, MS/Win, DOS Litraries 
The C++ TOOLBOX w/source code 


Universal Information $ Systems basti | 
(800) 793-74 EE 
18 Liberty Avenue, Jersey City, NJ 07306 


Inquiry 663. 


ELECTRONICS CAD 
Schematic Capture & PCB CAD 


| Analogue Simulation, Digital Simulation, etc. 


Prices from $195. Credit cards welcome. 
For brochure use Inquiry f or contact us at 


NUMBER ONE SYSTEMS 


Harding Way, ST. IVES, Cambs, UK, PE17 4WR 
| Tel: 011-44-480-461778 Fax: 011-44-480-494042 


Inquiry 664. | 
І CAD/CAM 


CONTOURING MOTION CONTROL | — 


FROM A PRINTER PORTI i 
Indexer LPT™ software $249 | 
NEW VERSION 3 VISAMC 


* Controls up to six step motors simultaneously. 

» Linear and Circular Interpolabon. 

* New features io accommodate machine control. 
e Easy-lo-usa DOS device driver. Super Manual. 
* CAD-CAM interlace available. 


Ability Systems 


Corporation, 1422 Arnold Ave. 
Roslyn, PA 19001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 665. = 


Parametric 


| MultiSurf Surface Modeler 


Object oriented, PC-based. Complex models with 
accurate surface-surface joins. 16 surface types, 
including lofted, developable, blended, foil, 
NURBS. 2-D and 3-D DXF output. $1,975. 
AeroHydro, Inc. 
PO Box 684, Southwest Harbor, ME 04679 USA 
207-244-7347 FAX: 207-244-7249 


Inquiry 666. = 


CNC Bench Top Mill - $2, 500 
The BOBCAD 3D M-1000 is perfect for ‘email parts 
manuflacturing, prototyping, jowelry making and leaming 


CNC. Runs from a PC! 
X-as аты. 8 ee 200-2000 RPM 


Y-axis Travel..." Step Motors (3) .— qH301mea 
Z-axis паме! 6S © Lev Dis Ри. E 

Add BOBCAD-CAM soltware and п a CAD ратор into a live рал) Works 
with LPT irtexer and at] other G- Code controtiers. Powerful CAD program is 
also Aylocad compatible end the CAM ——— TN code 
automaiitally Used in thousands of machine shops $935 


BOBCAD - CONTROLS 


310 397-6262 FAX 310 397-6676 
Inquiry 667. 57 


| CAD/GIS CAD/G.I.S = 


Digital Quad Maps 
Local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT, PIC or TIF 


Formats. Gigabytes of Map data available. 


(303) 988-4940 = 


Inquiry 668. = 
OCTOBER 1993 BYTE 277 


THE BUYER’S MART 


EZ-ROUTE Pro - $995 

EZ-ROUTE Std - $249 
Available for DOS, WINDOWS, & SUN, 

"= 18,000+ Parts library * Design Rule Checkers 256 beard layers 

^ A through E sheet sizes • SMD on both sides of board 

* Netlist output comparable to: Futurenct, PCAD, EDIF 

* Output to penplotter, Gerber pliotoplotter & dot-matrix printer 


For a FREE Evaluation call: 1-800-972-4744 


ADVANCED MICROCOMPUTER SYSTEMS, INC. 
ud S.W. 3rd SL, Suite B-8 
pano Beach, FL 33069 
(305) 7 784-0900 » FAX (305) 784-0904 


Inquiry 669. 


CD-ROM — 


TOSHIBA XM3401B & TXM3401E 
TEXEL DM-3024 AND DM-5024 
SCS INTERFACE: TRANTOR T130 
MEDIA VISION PRO 16 
e WIDE SELECTION OF CD-ROM TITLES 
* CD-ROM CADDIES AND ACCESSORIES 


Computers at Large 
Saratoga, CA 


Dedicated to CD-ROM technology. 
PLEASE CALL FORA Oun PRICE LIST 


B00-642-4194 * 408-255-1081 
Fax 408-255-2388 


VISA & MasterCard accepted 


Inquiry 670. 


CD ROM PARADISE COLLECTION 

Best Shareware/PD 3600+ files, 520+ megs. Au 

1993. English & Italian descriptions, powerful search 

retrieval program, BBS Ready. MS-DOS Windows 
IE | 98/2 LINUX. We ship worldwide, MC/VISA/EURO 
Ш Please state birthdate in credit card orders. Dealers 
| enquiries welcome. 


29.95 USD + S&H (italy L. 58000 IVA + S&H) 
CD ROM PARADISE SRL 
Р.О. Box 10177, 20100 Milano, Italy 
Phone/FAX +39-2-70603189 


Inquiry 671. 


FREE CD-ROM 
DISCOUNT CATALOG! 


Hundreds of discounted CD-ROM 
tiles, from $8 up. 
Call or write for your free catalog. 
Ellis Enterprises, Inc. 
4205 McAuley #385, Oklahoma City, OK 73120 


1-800-729-9500 


Inquiry 672. 


GRAPHICS-1: PD & Shareware w/source & data. $24.95 
AUDIO-1: PD & Shareware w/snurca А dala .........................$24.95 
MULTIMEDIA-1: PD & Shareware w/source & media ...._......$49.95 
LANGUAGE/OS: PD & Shareware w/source & docs............... $39.95 
MEGAMEDIA-1: 24bit JPEG images А Textures..................$34.05 


KNOWLEDGE MEDIA 


436 Nunneley Rd., Ste B, Paradise, CA 95969 


MULTI-PLATFORM CD-ROMs 
(800) 78-CD-ROM : (916) 872-3826 Voice & FAX 


Inquiry 673. 


OPTI-CDcacbe" 


Improve CD-ROM workstation performance! 
Only $89! 

OPTI-CDcache™ takes advantage of Extended Memory (XMS) to 

cache CD-ROM data. Retrieve data from a high spercd cache 

instead of directly from the CD-ROM drive and significantly 

improve your CD-ROM workuatlon performance! 


Ask for our free catalog of exciting CD-ROM products including 
the marketteading OFTI-NET* CD-ROM networking software! 


ONLINE COMPUTER SYSTEMS, INC. 
A member of the Reed Elsevier group. 
FlashFAX Info Hatline 301-601-2120 
301-428-3700 or FAX us at 301-428-3700. 


Inquiry 674. 
278 BYTE OCTOBER 1993 


CD-ROM CONVERSIONS 


Create your own CD-ROM by converting 
archival or back-up data to CD-ROM. 
Customized CD-ROM production available 
from virtually any archival data, disk or tape 
format. Search/Retrieval Engine development 
offered. Call for info. 

Pivar Computing Services, Inc. 

165 Artington Hts. Rd. #BC, Buffalo Grove, IL 60089 
(800) CONVERT (708) 459-6010 


CD ROMS - Your Gateway 
to the Data Highway 


СЇСА MS Windows Shareware, 640 Meg, 

thousands of new programs, BBS ready, 

made April 93 
Simtel MSOCS Shareware CDROM, 

640 Mec, BBS ready, huge selection 

of software, made April 93 
Hobbes OS/2 Shareware CDROM, 

560 Meg, June 93 ... АЙТЫ ө чөе, 
Source Code CDROM. Full source, mostly С, 

over 15,000 programs. Over 600 Meg 
X11/GNU CDROM. Full source to X11 

and all the GNU programs. ANSI С/С++ compiler, 

Cil. a Ww o R——— $39.95 
C Users Group Library CD-ROM. 

Up through vol. 364, ................................... $49.95 
CDROM. Cdd eG esac inn scere caress $4.05 

Full Money-Back Guarantee . 
WALNUT CREEK CDROM 


4041 Fike Lane, Ste D-219, Concord, CA 94520 
orders €) cdrom.com (800) 786 9907 


+1-510-674-0783 Рах: 1-510-674-0821 


Inquiry 675. 


COMMUNICATIONS. ш 


РС VOICE MAIL KIT $1 795 


* Voice Processing on your PC « Software and 4 
line board included « Order Taking * AUDIOTEX * 
Voice Messaging * Never miss another call! * 
HUNDREDS OF USES * Don't pay $1,000s 
CALL TODAY FOR Free DETAILS * 2 yr warranty 
Amerifax Services Corp. 
572 W. Market St. #5, Akron, OH 44303 


(216) 253-8787 * (216) 762-6050 Demo 


Inquiry 676. 


EASY E DI 1 
EDI to FAX, E-Mail 
X.400 & Hardcopy 


Send or receive ED! transactions translated into 
human readable documents & delivered as Fax, 
E-Mail and X.400 messages. 


Complete EDI services 
EMS 800 521-1129 


Inquiry 677. 


X.25, HDLC, SDLC, BSC 


SDLA card and software provides ‘plug-in’ synchronous link 

support lor PCs which is inexpensive, easy to use and robust. 

* Up to 180kbps under any PC operating system 

€ Extensive utilities ра third party support under DOS, 
Unix, OS/2, Windo 

Ф CCITT 1988 X25, many varialions of SDLC and 


HDLC and V.25 bis. dial supported 
Ф Full function SNA emulation packages also available 


Sangoma Technologies Inc. 


Tel. (416) 474-1990 
FAX (416) 474-9223 


Inquiry 678. 


1-800-388-2475 


SHARE YOUR MODEMS FOR $149 
using Connection Manager Lite. Full featured, 
non-dedicated modem server for IPX or NetBIOS 
networks. 30 day money back guarantee. Data 
rates to 155,200 ee using standard serial ports or 
multiport boards. Supports NASI and interrupt 14 
interface. You can download a free 30 day trial 
copy from our BBS. 


SOFTWAREHOUSE CORPORATION 
326 State Street, Los Altos, CA 94022 1 
(415) 949 0203 FAX (415) 949 0208 BBS (415) 949 0207 | - 


Inquiry 679. 


COMPUTER BOOKS | 
COMPUTER BOOKS at a = 


Our free catalog lists books from over 100 publishers. 15% 
discount. Personal, technical service. Networks, Windows, 
C**, CDROM, UNIX, CICS, OOP, intemet, Macintosh, hw 
architecture, TCP/IP, Novell, Pentium.CompuServe 
70007.1333 from Intemet, Nifty-Serve.MC, VISA, AMEX, 
DISC, JCB cards. Worldwide shippi 
CompuBooks 
Rt. 1, Box 271-D 512-321-9652 
Cedar Creek, TX 78612 Fax 512-321-4525 
800-880-6818 


Inquiry 680. | Wels 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchasad 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St, Columbus, OH 43202 
Now available іп Ontario!!! 


Inquiry 681. 

COMPUTER JEWELRY f 
14 KT GOLD 
COMPUTERS. 


Affordable 14 kt gold computer jewelry with micro- 
chip diamond inlay. Four exciting designs to choose 
from. Perfect for the computer junkie in you, or as à 
gift for one that you know. It's hardware with a flare. 
Call 14800*FUN*JEWL for our free brochure. 
COMjewel"Inc 


Call 1*800*386*5395 or 1*800eFUNSJEWL | 
Inquiry 682. А | 
COMPUTER SYSTEMS | 


LOVV-LOVV-LOVV 
Computer Systems/Notebooks/Network Solutions 


IBM-Apple-Compag-AST-ALR-Everex-&others 
SURAH 386/486 ISA/EISA-AMI/Myiex Motharboards | 
. CD ROMS « Tape Backup » Pocket FAX Modem LAN | 
Cards * Hard Drives/Floppy Drives • Memory/upgrades 

• DRAMS, SIMM Modules » Laser Printers/Scanners 

* Plotters & Digitizers = Software 


а 44912 Osgood Road, Fremont CA 94539 USA 
SURAH ine, Phone: (519) 851-5101 Fax: (610 651-5241 


1-800-543-1001 Nationwide Orders 
Inquiry 683. 


CROSS ASSEMBLERS 


"E wer e im Ig, Wen, 
ors 


A 4, 
Disassemblers hag Сеш, 
e, 


PseudoCorp 


716 Thimble Shoals Blvd. Newport News, VÀ 23606 


(804) 873-1947 Fax (804) 873-2154 | 
BBS (804) 873-4838 


Inquiry 684. тт 
| 


| 


... DATA RECOVERY 
Data Recovery & Repair 


e» High Success Rate/Fast Tumaround 
* 24 Hour Service Available 
” Lowest Prices on Disk Drive Repair 
* Clean Room 
We Repair MFM/RLL/SCSI/ESDI/IDE 
AA Computech, Inc. 


28210 Avenue Crocker #306, Valencia, CA 91355 
(800) 360-6801 (805) 257-6801 


Inquiry 685. 


DATA RECOVERY 


‘Professional service recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & media storage device + 24-hour 
support with weekend, priority, & on-site service 
available * For fast, successful results, cal: 


MN:1-800-872-2599 • СА: 1-800-752-7557 


UK: p 81-974-5522 • GERMANY: 0130-815-198 
0 dquarters: 6321 Bury Drive, Eden Ргаіпе MN 55345 


HU 686. 
| DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 
‚Же eni ت اعا‎ чу اعا‎ a 
Free test • Satisfaction guaranteed 
Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 


(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


. Inquiry 687. TUN | 


UT UT, i 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from over 
5000 formats including 3#”, 54", 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Introducing CO-ROM conversions. Call 
for more info. 


Pivar Computing Services, Inc. 


165 Arlington Hgts. Rd., Dept. «B 
Buffalo Grove, IL 60089 (800) Convert 


_ EDUCATION 


5. & M.S. In COMPUTER SCIENCE 

The American Institute for Computer Sciences offers an in- 
depth home study to eam your Bachelor of Science 
and Mastar of Sciance degrees in Computer Scianca at 

| home. B.S. subjects covered ara: MS/DOS, BASIC, PASCAL, 
C, File Processing, Data Structures & Operating systems. 
M.S. program includes subjects in Software Engineering and 
Artificial Intedigence. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 
800-767-2427 205-323-6191 


FLOW CHARTS f 


WINDOWS FLOWCHARTER $129 


RFFlow 2.0 Is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to Ag Uo Clipboard a Sub-chari. Move 
cha ps other apps. via i . Call for free 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 60538 


Phone: (303) 663-5767 FAX: (303) 669-4889 


TEMA 
HB | | | UE i 


| _ HARDWARE | 


Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985 


APPLE 11° & MACINTOSH” 
SYSTEMS « PARTS « EXCHANGE REPAIRS 


| Callfora cataiog.. 800-274-5343 
INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 688. 


HEWLETT-PACKARD 
Buy — Sell — Trade 
ColorPro 
DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Veciras also available. 
Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(B00) 638-4833 


LaserJet 
DeskJet 


Inquiry 689. 
HARDWARE/COMPUTERS 


NEW! 2UMHz 16-bit FORTH Single Board 


Controller with 8ch 10-bit A/D, 3ch 8-bit D/A 
TDS2020 FORTH CONTROLLER AND DATA-LOGGER-4"x3" board uses 
Hitachi 16-04 HASIZ 


tagh-lewel FORTH 
e ERE Lace, 

Carty ia ogo Fee £ £olutians 
Program wih one r se lor Leon ine geval dat- оз inspect 0n, 


im s NO а Sale-or- vh 
Saelig Company tel: үл) 425-3753 
European Technology fax: (716) 425-3835 


Inquiry 690. _ 
HARDWARE/EMBEDDED 


SC/FOX™ EMBEDDED COMPUTERS 
Parallel Coprocessor Рі Boards: 15 MIPS avg 50 MIPS риги, 
xU ha S032 32 Di CPU o Те Vd Hanis RTX 
VUE Marler Slave Sytem Controler SBC: 16 MPS my 70 MIPS burst, 
usas ATX 2000 cpu, 2 ser, 1 ptr ports, lo 640K bytas 
Stand-Alone Single Board Computers: 18 MIPS 
ot 100x 100mm Eurocaid-size using either SC32 or В 
Ideal lor embedded M абое пасі yere ntm robobcs, and signa) 
processing. СЕМ software development system induded. 


SILICON COMPOSERS INC (415) 961-8776 
655 West Ere Ave. #7, Mt. View, CA 94041 


60 MIPS burst, 3U 
2000. 


The $25 Network 
Try the 1st truly low-cost LAN 


e Connect 2 or 3 XTs, ATs, 386s, 4865 

* Uses serial ports and null modem cable 
» Runs at 115K baud - approx 8500 byles/sec 
e Runs in background, totally transparent 
e Share disks and printers, etc. 

e Needs only 15K of RAM 


Little Big LAN 


The most flexible network 


e Peer to Peer LAN to 250 nodes 
• $75 total software cost, not per node! 
e Link via serial, parallel, or Arcnet 
e Link via Ethernet or Modems soon 
• Mixed mode routing 
e Typically only 35K of RAM 
Skepticat? We make believers! 
Information Modes 
Р.О. Drawer F, Denton, TX 76202 


Tech 817-387-3339 Orders 800-628-7992 
Hours 1-5 Mon/Wed, 9-5 Tue/ThwFri CST 


Inquiry 692. 


_ LAPTOP PERIPHERALS _ 


Toshiba Serial Cards 
D and E modem siots, OBS or RJt 1/12 connector, RS232- $199; 
RS422 - $249. Options: C550 UART, MiniDING 
A slot, DB9 with Pg onm. RS232 -$199; R5422 - $249 
: ernt -= x = 


: КЕН 


9-4 йт capability. Also Auto adapters for various 
laptops. noteboaks, and printers. 


Empire Engineering 


Inquiry 693. = 


KNOW YOUR COMPUTER RIGHTS! 
Network of clear and simple recorded information 
on legal issues from government interference to 
copyright to contracts that every computer user, 
employee and entrepreneur must know. 

CALL 1-900-PRO-BONO 
(1-900-776-2666) 
$2/min. Average message 5 mins. Touch-Tone Phona. 
Essential Information, Inc. 
2 Horatio Street. New York, NY 10014 
(212) 255-5473 


Inquiry 694. 
PRODUCT CATALOGS 


FREE IBM DIRECT CATALOGS! 
Here they are — the IBM® RISC System/6000*, 
Networking and PC Tools DIRECT catalogs! They are 

т guide for many of the most popular IBM hardware, 
software, education and services offerings tor thase 


environments. 800 IBM-CALL is your one-stop source lor 
convenient ordering, technical advice and product 
literature. CALL TODAY to receive your copy of these 
exciting catalogs! Ask for extension 578. 


IBM DIRECT P.O. вох 2150 Апама, GA 30301 
800-IBM-CALL (426-2255) (FAX) 404-238-3442 


Inquiry 695. — ا‎ i| 


SECURITY EM 
= 


FIGHT PIRACY! 
ж EVERLOCK3.0 + 
SOFTWARE COPY PROTECTION 


Naw Option Board Safe-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


* EVERKEY HARDWARE LOCKS * 
Az-Tech Software, Inc. 


201 East Frankdin, Richmond, MO 64085 


Call for a 


FREE (B18) 776-2700 
Demo (800) 227-0644 


FAX (818) 776-8398 


Inquiry 696. 


THE ULTIMATE SOFTWARE SECURITY 
© STOPCOPY family = UNCOPIABLE copy protecbon 
© STOPVIEW software encryption 
€ NETLIMIT network license metering 
€ DOS, Windows. Macintosh, OS/2, suppo 
@ No source code changes required - Or ANY of our prod- 
ucts in ANY environment 
@ Our products deatroy ALL of our competition 
© Call for FHEE demo disk, or to discuss our producte’ 
MANY opticns 
BBI Computer Systems, Inc. 
14105 Hantage Lane, Siver Spring, MD 20908 
BOQ/TRY-ABBI • 800/879-2224 • 301/871-1094 • FAX:301/480-7545 


Inquiry 697. 


FÉ, 
Cop's CopyLock Il 
The professional software protection with 
TRUE Machine Install. Option Board safe. 
057/2, Networks, Windows, and Trace 3020. 


LINK Computer 


Int'l: + 45 31232350 Fax; 4 45 31238448 
US/CAN: 408-729-8162 РАХ: 408-923-7061 


| i 
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THE BUYER'S MART 


|" SECURITY 1 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. аа 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 


feature licensing. DOS/UNIX. Also, access 
control system and diskette drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 FAX: (303) 770-1863 


Inquiry 698. 


SERVER MIRRORING | 


NoxStop Networ 
The software solution to provide full 


Level 3 Fault Tolerance for PC LANs. 
« Server Mirroring 


* Uninterrupted Processing 
e Continuous Backup 
* Any Network Operating System or 
Server environment. 
Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 699. _ 25. 


| SOFTWARE EE 


SOFTWARE EN ESPANOL!!! 
The ONLY Intemational Guide to software In Spanish 
for all computers. 274 pages, 331 companies, 15 
countries, 1,000+ programs for banking, translation, 


educational, accounting, hospitals, and more... with 
description, price, requirements. 


Price: $28.50/USA, $31/ALL OTHERS. 
Visa/MC/AmEx/Checks 
AUTOMATION INTERNATIONAL 


2785 Р.С. Hwy. E-185, Torrance, CA 00505 
Tel (310) 832-3631 — Fax (310) 833-0235 


Inquiry 700. 
SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 


* GENERAL LEDGER e PURCH ORD/INVNTORY 

+ ORDER ENTRY e ACCOUNTS RECVABLE 

* JOB COSTING * JOB ESTIMATING 

* BILL OF MATLS * SALES ANALYSIS 

* PAYROLL » ACCOUNTS PAYABLE 

$99/$198 ea, + S&H 
dATAMAR SYSTEMS Creo. Card-Check-COD 
6969-D Corte Santa Fe, San Diego, CA 92121 


(619) 452-0044 (800) 223-9963 


` Inquiry zou - 
| SOFTWARE/EDUCATIONAL 


Learn fast and forget about forgetting 


Sensational, award-winning, speed-learning software 


SuperMemo 


for Windows, DOS and Amiga. 


Use it to learn languages, computer 
science, business, medicine or any other 
domain of your choice. Once you try it, you 
will change your learning habits for ever. 
This y Polish method of leaming is 
based on 10 years of breakthrough re- 
search on memory and leaming. 

SuperMemo World, Poland 

tel: (48) 61 203157, fax: (48) 61 793435 

Australia tel: (61/2 964 9618, fax: (61) 2 964 9617 
Benelux tel: (329 371 9888, fax: (32) 9 371 8561 
| Germany tel: (49) 2304 81854, fax: (49) 2304 83271 
Sweden tel: (46) 8 60001 47, fax: 146) 8 5000146 
UK tel: (44) 438 745300, fax: (44) 438 740730 
USA tel: (1) 302 738 8248, tax (1) 302 738 8248 
R&D contact by e-mail: (America) jam brahms.udel.edu, 
(rest of world) jam @uampip1 1. bitnet. 


DISTRIBUTORS WANTED! 
Inquiry 702. 
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Circuit Simulation 


Electrical Engineers! 
Now you can run Analog/Mixed Signal 
Simulations on your PC or Mac with the 

Affordable and Powerful 
ICAP/4 Simulation System 
inciudes: 
e New IsSpice3; SPICE 3F.2 Simulator 
* Integrated Schematic Entry 
* Model Libraries, more than 3000 Parts 
* Waveform Graphics and Analysis 


Full SPICE programs starting at $95, Complete 
systems with schematic, ISSPICE3 simulation, 
models and waveform graphics only $1725. 


Call or Fax for your Free Demo and 
information kit. 
P.O. Box 710, San Pedro, CA 90733-0710 


Tel (310) 833-0710 • 
FAX (310) 833-8658 INE usoft 


Inquiry 703. 


PC BASED DEVELOPMENT TOOLS 


We offer low-cos! elficient CROSS ASSEMBLERS and a 
superb lino of SIMULATOR-DEBUGGERS with luli built-in 
DISASSEMBLERS for Inies МС5-48, 51, 85 and 96, and 
for the 280 families of errbedded controlters. Our now sim- 
ulators for lhe 8OC196KB and 80C196KC are unique In tho 
market, and have been received with rave reviews. The price 
of our software includes unlimited free upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2228 FAX (303) 232-8721 


Inquiry 704. 


| hi 

SpiceAge*4w 
Windows Analog Circuit Simulator 
The following and MORE are included: 

«АС, DC, Transient, Fourier, Temperature analysis * Fully 
expandable library * Analog & digital components 
e Transmission line primitive * Real signal node name 
* Graphical raal time * Group delay * Component sweeping 
• Concurran: analysis • Plot X-Y loci 


Tatum Labs, Inc. 


1287 N. Silo Ridge, Ann Arbor, Mt 48108 
313-663-8810 


Inquiry 705. 


_SOFTWARE/GRAPHICS 
3D Graphics Dynamic Link Library 


* Add professional 3D graphics to your Windows program * 
+ Wireframa, Fial, ae and Gouraud shading 

¬ Unlimited number of colored Poinl, Direction and Spot lights 
-> Clipping Planes and Doublo-buftering 

+ Randers in any window or creates own windows 
-+ Hierarchical object oriented dala storage 
~ More than 300 functions callable from MSC and ВС++ 
¬ 350 page manual 


3D RenderLib for Windows $298.00 (uo runtime royaites) 


Floor Graphics Software 
P.O. Box 4105, 9701 EC Groningen, The Netherlands 
tax: (+31) (0)50 184190 


Inquiry 706. ИБ 


TIFF, PCX, TARGA, GIF, DIB, ВМР, DCX, EPS, WMF, WPG, PICT, JPEG 
AccuSoft Image Format Library 4.0 
(nêw version) 

“The most comprehensive raster support library on the market" 
Import, export, convert, cisplay, and print all above formats! 
Includes several sample programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4, TIFF-F. 
multi-page images etc. Rotate, 200m, scale, color reduction 
sharpen, spacial-effects aic. Versions for DOS, Windows, NT. 

Watcom, 0S2, and others 


AccuSoft Corporation 
160 E. Main St, Р.О. Box 1261, Westboro, МА 01581 
(800) 525-3577  (508)898.2770 FAX (508) 898-9662 


Inquiry 707. 


_SOFTWARE/GRAPHICS 


“The Ultimate CAD/CAM/CAE Programming Engine” 


Stash your development time, wiih your CAD programming 
comoanion, TG-Prolessional v.4.0, tha mos! complete C/C++ toolbox 
of 2D А 3D geometric routines available today! Over 600 routines 
including NURBS, OXF, Graphics, Surfacing, Hidden Line, Transforms, 
Perspectivas, Polygon (InU/Union/Diff), Clipping, Tangents and more. 
Rowines for drawing using ВО! or MSC Graphics. Full source & 30 day 
guarantee. USA $500.00. Use MSC, Borland С/С++, WATCOM C/386 
or Melaware High C/C++. Call 1-800-635-7760 or Fax/Phone 214- 
423-7288 lor tree 30 page lechnical paper. 


Disk Software Inc. 
109 S. Murphy Rd., Plano, TX USA 75094 


Inquiry 708. 


|... SOFTWARE/GUI 


GUI TOOLKIT ONLY $249 
Full source code included 

TEGL Windows Toolkit lets you craate DOS based GUI apps 
that are completely standalone. Over 500 functions. Menus, 
mouse & keyboard support, dialogues, and more. Includes 
TEGL graphics interface which has drivers for most popular 
video modes. Supporis most C and Pascal compliers. 
Protected mode version is only $499. No royallies. 

TEGL Systems Corporation 

P.O, Box 580, Stn. A, Vancouver B.C. V6C 2N2 


(604) 669-2577 FAX (604) 688-9530 
Inquiry 709. 
SOFTWARE/MODELING 

New from Probots, Inc.: Introducing GMS- 
Easiest & most powerful modeling & simulation tool avail. 
* sysiems specified by natural mathematical relationships 


(algebra, matrix, logic, differential, empirical, & heuristic) 
e deal lor business, engineering, biological, & social applications 


* integrated editor, сотріег, & graphical analysis 
* support for automated design, optimization, & causal analysis 
Fuil System $495, Intro System 5195 (599 if ordered by 10/31) 


Probots, Inc. 413-586-8929 
BÓ Damon Road, Ste. 3307, Northampton, MA 01060 


Inquiry 710. 
SOFTWARE/SCIENTIFIC 


Volume Visualization 
VoxelBox is a volume renderer for Windows. 
Volume rendering is tho most direct method of 
visualizing 3D data. VoxelBox Is fast, powerful 
and easy to use. It features raytracing, color/alpha 
mapping, lighting, keyframe animation support 
and much more. Price $495 


Advanced Visual Systems 
300 Fifth Ave., Waltham, MA 02154 
(617) 890-4300 FAX (617) 890-8287 


Inquiry 711. 


VTgX Scientific Desktop Publishing 
* Equations * Tables * Graphics * Scalable 
Fonts • Supports most printers • WYSIWYG 
previewer « Foreign Languages * Special 
Symbols • Font Effects » Indices * Only $299 
“ТЕХ of Tomorrow"-Notices of AMS, March 1991. 
Call now fora FREE DEMO DISK 
MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 712. — = 


MARKET TO EUROPE! 
The BYTE EURODECK offers you a 
unique opportunity to sell your 
computer products to 
BYTE's 50,000 European Subscribers! 
Call Jim for more info! 


(603) 924-2533 


Inquiry 713. 


= < س 


RE/VOICE/FAX 
` MULTI-VOICE? TOOLS 


Multi-Voica Tools 18 a te development Toolkit for Pascal or "C" 
l to access all the features for most processing boards available 
today. It helps you write MULTI-LINE VOICE APPLICATION eyatems in 
minutes. A number of А аан Д examples are provided. All 
programs and Шгалез are delivered with source code. z 

Dia Rnetorex, Pika, VBX: $599. Watson (Single Line) $99 ALSO 
A LE: Fax Programmer's Toolkit ($199). Based on CAS 

accepted. 


AAS F 
specications, Visa MC 


. | Write your own Voice Mail software 
. | Create advanced, multi-line voice/fax mail 


systems with VOS", the Editors' Choice. 
Complete language for computer/telephone 
integration. Call for free booklet “Get Into 
Interactive Voice". 

Parity Software 
870 Market St. Ste 800, San Francisco, CA 84102 


. | 415-989-0330 (fax 415-889-0441) 


 SOFTWARE/PACKAGING 


— FREE SOFTWARE 
PACKAGING CATALOG 


| Everythimg you wil need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to maiers and shippers 


LABELS * LABELS * LABELS 

For your diskettes, plain or custom printed 

dot matrix or laser printer... tree samples 
***FREE CATALOG» •• 

Hice & Associates 
8588 Monticello Dr., West Chester. ОН 45069 
Phone/Fax: 513-777-8586 
Inquiry 714. 


е SOFTWARE/PACKAGING 
STOCK PACKAGING 


to help you 
market your software 
ask for catalog 93051 
cai 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


STATISTICS | 


eene form TE 


NCSS 5.x Series - $12 


Easy-to-use menus А spread sheet. Multiple regression. 
T-tests. ANOVA (up ta 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 

, box, scatter, etc. Reads ASCIV/Lotus. Мапу new 
add-on modules. 


NCSS 


328 North 1000 East, Kaysville, UT 84037 
== Phone: 801-546-0445 Fax: 801-546-3907 


PEN PLOTTER EMULATOR 


FPLOT tums your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+83 S&H. VISA/MC/ChK/MO. 


FPLOT Corporation | 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


ipu ЛШ fi TT | n 


ЕЕ WINDOWS Ea 


i 


| 
| 


Й ` | type vertically /horizontally. Easy to use! From 


.| Tel 310-394-8622 


BACKFLIP™ 
„û unique and easy-to-use system for 
labelling, organizing and keeping track 

of back-up data 
All for $79 MC/VISA To order call 
(619) 431-5120 FAX (619) 931-6516 
INTERNATIONAL FINANCIAL SYSTEMS (IFS) INC. 
| Suite 3. 2121 in Airport Road, Carisbad, CA s 
Inquiry 718. —— | | 


igo А, 2 
| VOICE MAIL/FAX/MODEM | | | 


* Have a NICETALK" to you 


MODEM + FAX + VOICE MAIL Series from 2400 
bps modem to data compression 57600bps 
faxmodem and voicemail...over 30 models...more 
than meets the eye - Amagic Technologies, Inc. 


17742-B Mitchell * Irvine, CA 92714 * USA 


Tet: 714-474-3978 Fax: 714-474-3979 
Also welcome to request 3D Hologram 
Information...from mfg to end products 


Inquiry 719. р 


- - Р 


FOREIGN LANGUAGES 


| Arabic, Hebrew, Russian, Chinese, Japanese, | _ 

Indien, S.E. Asian — all the world’s languages In | 

| | Windows. Full support for mixing Arabic, Persian, | - 
Urdu, Hebrew + English. Chinese and Japanese | - 


149.95. Call or write the WinLanguage™ experts! 
Gamma Productions, Inc. 


Fax 310-395-4214 
710 Wilshire Blvd, #609, Santa Monica, CA 90401 


س س u‏ 


` Inquiry 720. 


BYTE BACK ISSUES FOR SALE 


1990 1991 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


Special 
Issues 


Issues 
red Available 


1992 1993 


Specíal Issues U.S. Delivery $3.00 Foreign $4.00 
1991-92-93 U.S. Delivery $6.00 Foreign $8.00 Canada & Mexico $6.50 


All issues prior to 1991 U.S. Delivery $3.00 Foreign $4.00 


The above prices include postage in the US. European 
customers please refer to Back Issue order form in the 
International Advertising section of the book 


Please indicate which issues you would like by checking(v) 
the boxes. Send requests with payment to: 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 


03458, (603) 924-9281 


O Check enclosed 
Card # 
Exp. Date 


Signature 
Name 
Address 
City 


State 


Charge: 


LJ VISA О MasterCard 


Zip 


All orders must be prepaid. Please allow four weeks delivery 
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YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax. Let them know you saw it in BYTE. 


inquiry No. Page No. Phone No. 
А 
61-62 ABACUS SOFTWARE 51 800-451-4319 
63 ACMA COMPUTERS INC (N.A.) 95 800-786-6388 
64 ADOBE SYSTEMS INC (М.А.) 130-131 800-833-6687 
65-66 ADVANCED LOGIC RESEARCH 183 714-581-6770 
199 AETECH 264 619-431-7714 
68 AITECH INTERNATIONAL 207 . 800-882-8184 
67 ALADDIN KNOWLEDGE SYSTEMS 87 800-223-4277 
e AMBRA COMPUTER CORP (N.A.)68-88D —— 800-252-6272 
ext. 279 
229 AMERICAN ADVANTECH 270 800-800-6889 
69 AMERICAN POWER CONVERSION 144 800-800-4АРС 
DPT.A2 
533 ANTEX ELECTRONICS (INTL) 239 310-532-3092 
559-560 APPRO INTERNATIONAL INC 264PC3 408-732-6091 
191-192 ARISTO GRAPHIC SYS (EUROPE) 79 «49(40)8500425** 
191-192 ARISTO GRAPHIC SYS (U.S.) 79 908-479-1513" 
195 ASK ME INFORMATION CENTER 52 612-531-0603 
180-181 AT & T PARADYNE 220 800-554-4995 
ext. 96910 
182-183 AT & T PARADYNE 228 4 800-554-4996 
ext. 96010 
276 ATRIE TECHNOLOGY INC 
291 ATTITUDE INC 233 714-680-8112 
70-71 AUSTIN COMPUTER SYS (NA) 173 — 800-331-1701 
230 AXONIX CORP 271 801-466-9797 
198 BADGER COMPUTER 180 800-3-BADGER 
450 BIX 287 800-695-4775 
501-502 BOCA RESEARCH INC 48157 407-997-6227 
292 BOFFIN LIMITED 265 612-894-0595 
72-73 BORLAND INTERNATIONAL 11 800-336-6464 
ext. 7351 
. BYTE BACK ISSUES 281 603-924-9281 
li BYTE EURODECK 262 . 603-924-2533 
Ы BYTE PUBLICATIONS 257 603-924-9281 
* BYTE SUB MESSAGE 154 
74 BYTE / SOFTWARE DIGEST 208 800-257-9402 
C 
259 CADSOFT COMPUTER, INC 274 800-858-8355 
75 CENTRAL POINT SOFTWARE 135 800-695-0679 
503 CHERRY MIKROSCHALTER 
GMBH (INT) 230-231 = 449-964-3180 
538 CHICONY (INTL) 203 +886-3-323-5743"" 
554 CHRISTIE ELECTRONICS LTD 4865 5 +44-0453-825768"° 
219 CITITRONICS 250 818-855-5688 
76-77 COLORADO MEMORY SYSTEMS 199 800-451-4523 
* COMP PROF BK SOC. (МА) 200А-В 
? COMP PROF BK SOC. (N.A.) 201 717-794-2191 
78 COMPAQ PRINTERS (N.A.) 12-13 800-345-1518 
504-505 COMPEX INC 4815 15 714-630-7302 
504-505 COMPEX INC (N.A) 230 714-630-7302 
289 COMPUMEDIA 224 4972-3-6052557"* 
s COMPUSERVE (INTL) 180A-B — 614-457-8149 
79 COMPUSERVE (INTL) 161 614-457-8149 
Y COMPUSERVE (N.A.) 180A-B 800-848-8199 
78 COMPUSERVE (N.A.) 181 . 800-848-8199 
82 COMPUTER ASSOCIATES T3 800 CALL CAI 
ext 176 
80 COMPUTER ASSOCIATES 85 BOQ CALL CAI 
81 COMPUTER ASSOCIATES 107 . 800-531-5236 
202 COMPUTER DISC WAREHSE 248-249 800-9594CDW 
506 COMPUTER QUICK (INTL) 226 . 415-861-5330 
267 CONTROL CONCEPTS 268 703-876-6444 
& COREL SOFTWARE 29 8 800-772-6735 
ext. 28 
172 CREATIVE LABS INC 47 800-998-LABS 
231 CURTIS INC 268 612-631-9512 
204-205 CYBEX CORP 252 205-430-4030°° 
508-509 CYBEX CORP (INT'L) CIV 205-430-4030"* 
B84 CYRIX 16-17 800-462-9749 
184 DALLAS SEMICONDUCTOR 50 800-258-5061 
233 DATALUX CORP (INTL) 271 44-306-876718 
233 DATALUX CORP (INT) 272  44-306-876718 
233 DATALUX CORP (N.A.) 271  800-DATALUX 
232 DATALUX CORP (N.A.) 272  BOO-DATALUX 
Ы DATAPRO INFO SVCS СЯР (INTL)122-123 — 609-764-0100 
exi. 2777 
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inquiry No. Page No. 
225 DATAVISION 264 
568 DECUS 264PC 2 
* DELL COMPUTER CORP {Н А.) Cl 
и DELL COMPUTER CORP (N.A.) CIV 
$ DELL COMPUTER CORP (МА) З2А-Е 
285 DESIGN TECHNOLOGY 102 
565 DIALOGIC TELECOM EUROPE 4815 32 
278-279 DIALOGUE TECHNOLOGY 271 
168 DIGICOM INC 211 
169 DIGICOM INC 213 
268-269 DISPLAY RESEARCH LAB 272 


206-207 DISTRIEUTED PROCESSING TECH 255 
510 DR HUGGLE 


& PARTNER GMBH 4815 28 
87 DSP DEVELOPMENT CORP 140 
186 DSP SOLUTIONS / DIGISPEECH 179 
E 
234 ELEXOR INC 270 
B8  ELIASHIM MICROCOMPUTERS 52 
511 — EUTRON 4815 22 
185 Е. J, BILINGUAL 139 
F 
512 FAST ELECTRONIC GMBH 48159 
176-177 FIFTH GENERATION 91 
529 FIRST INTL COMP 4815 29 
208-208 FIRST SOURCE INTL 256 
89 FRAME TECHNOLOGY (МА) 122-123 
286-287 FTG DATA SYSTEMS (N.A.) 226 
513-514 FUTURESOFT ENGINEERING 4815 26 
G 
. GATEWAY 2000 CIl,1 
GATEWAY 2000 112А-0 
. GATEWAY 2000 136A-D 
265 GENERAL TECHNICS 270 
235 СЕМОМАТЮМ, INC 272 
90-91 GLENCO ENGINEERING 157 
515 GREY MATTER LTD (INTL) 201 
553 GTC TELE COMMUNCTNS (INT'L) 232 
236-237 GTEK INC 269 
H 
263 HARPER COLLINS 275 
. HEWLETT PACKARD 15 
. HEWLETT PACKARD 24-25 
. HEWLETT PACKARD 70-71 
92-933 HORIZONS TECHNOLOGY 215 
А 
516 ІВМ - GRAPHICS INTERFACE (INTL) 33 
97  IBM-PERSONALS‘WPROD 36-37 
98  IBM-PERSONAL S/W PROD 39 
99 IBM- PERSONAL S/W PROD 41 
100 — IBM-PERSONAL S/W PROD 43 
101 IBM -SYSTEMS 8-9 
277 (ЕАС 288 
546-547 IGC INC 4815 11 
188-189 INFORMATION FOUNDATION 223 
102 INTEGRAND RESEARCH 222 
563 — INTEGFIXINC (INTL) 185 
104 INTEL CORP 48A-D 
105 INTEL CORP 64А-В 
103 INTEL СОВР 64-85 
238 IO TECH 273 
J 
106 ЈАМЕСО ELECTRONICS 225 
. JDR MICRODEVICES 267 
K 
107 KEA SYSTEMS LTD 219 
239 KILA 269 
108-109 KINGSTON TECHNOLOGY 109 
517 KUO FENG CORP 4815 31 


Phone No. 


800-842-7220 
800-626-8260 
800-626-8260 
800-626-8260 
619-448-2888 


*32:2-725-42-75"* 


*886-2.9317814** 
886-2-917-9099"* 
B86-2-917-9099"* 


*852-B77-8810"* 


BO0-322-4DPT 


«49-241-403117** 
800-777-5151 
916-621-1787 


201-299-1615 


+972-4-528613°" 


*39-35-692-229** 
310-320-8139 


+49-89-539800-20 
B00-759-2815 


+886-2-717-4500"" 


714-588-9866 
800-U4FRAME 
ext. 924 
800-962-3900 
713-496-9400 


800-846-2058 
800-846-2058 
800-646-2058 
800-487-2538 
800-822-4333 
800-562-2543 
+44-0354-53071”” 


+48-711-2387715°* 


B00-282-4835 


44-0903-873633'* 


800-443-1254 
axt 785 


800-964-1566 


800-533-1333 
ext. 7569 


619-292-8331 


443-1-21145-4490 


407-982-6408 
800-3-IBM-OS2 
800-3-IBM-OS2 
800-3-IBM-OS2 


B00-IBM-CALL 
ext. 102-3 


213-843-2481 
408-441-0366 
500-438-6649 
209-551-1203 
805-375-1055 
800-538-3373 
800-538-3373 
800-538-3373 
216-439-4091 


800-831-4242 
B00-538-5000 


800-663-8702 
303-444-7737 
714-435-2600 
886-2-754-0498** 


Inquiry No. Page No. 
226-227 L A TRADE 260 
240 LAGUNA DATA SYSTEMS 273 


110 


LAHEY COMPUTER SYSTEMS 120 


141-142 LANDMARK RESEARCH INTL CORP 93 


241 LAWSON LABS INC 270 
273 LEAD TECHNOLOGIES 274 
173-174 LEXMARK INTERNATIONAL, INC 101 
518 LIGATURE LTD 4815 24 
519 LOGIC PROGRAMMING ASSOC 4815 30 
222 LOGICAL CONNECTION 266 
567 LOGICIELS ET SERVICES DUHEM (INTL) 132 
s LOTUS DEVELOPMENT 96-97 
M 

556 MANCHESTER EQUIP СО (М.Е) 257 
537 MANNESMANN TALL Y 4815 21 
112 МАТНОХ VIDEO PROD GRP 155 
s MCGRAW HILL NRI (N.A.) 216A-B 
175 MEDIA VISION (N.A.) 203 
288 MICRO 2000 265 
564 MICRO DESIGN INTL (INTL) 221 
197 MICRO ELEC MEI / 

MICRO CENTER, INC 171 
211-212 MICRO SOLUTIONS COMP PROD 251 
213-214 MICRO SOLUTIONS COMP PROD 253 
113-114 MICROGRAFX 227 
220-221 MICRO-INTERNATIONAL, INC 263 
j MICROSOFT CORP 19 
$ MICROSOFT CORP 191 
Ы MICROSTAR LABORATORIES 270 
» MICROWAY 150 
Р MICROWAY 216 
528 MINICOM LTD 4815 8 
121 MINUTEMAN 59 
264 MITAC 269 
551 MITAC INTERNATIONAL CORP 4815 23 
552 MITAC INTERNATIONAL CORP 48525 
115 MKS/MORTICE KERN SYSTEMS 158 
545 MMG-SYSTEMS 
526-527 MOTOROLA UDS (INTL) 
534 MOXA 


Phone Ne. 


800-433-3726 
800-938-ТАРЕ 
800-548-4778 
800-683-6696 
800-321-5355 
800-637-4699 
800-777-4886 


444-81-074-0449'* 


800-238-9415 
+33149700455 


809 TRADEUP 
ext. 735 


516-435-1199 


800-168-0366 
800-295-1214 
800-295-1214 
800-697-3540 
800-967-5667 


206-453-2345 
508-748-7341 
§08-746-4678"* 
+972-2-637576" 
800-238-7272 


4886-2-509-0979'* 
4886-2-5018231 
«886-2-5018231 


519-884-2251 


4815 17 -49-89-5107-506"* 
95 «33-141174130" 
4815 16 «886-2:910-1231** 


548-549 MULTIPORT COMP-SYSTEME 4815 10 +49-991-29017-20" 


539 MULTIVENTURE (INTL) 
N 

532 NAG 4815 26 
116-117 NANAO USA CORP (N.A.) 221 
520 NATIONAL INSTRUMENTS (INTL) 88 
242 NATIONAL INSTRUMENTS 274 
* NATIONAL INSTRUMENTS  48IDRC 1-2 
118 NEC - SYSTEMS 44-45 
j NETWORK COMPUTING DEV (М.А,) 185 
210 NEVADA COMPUTER 254 
119 NSTL 130 
M OBJECT MAGAZINE 48IDRC 1-2 
120 OKIDATA 83 
535 OMNI PLUS 4815 32 
530 ON TIME MKT / 

KARSTEN PETERSEN 4815 30 
228 ORION RESEARCH LABS 262 
Р OSBORNE MCGRAW-HILL 204 
243 OVERLAND DATA INC 273 
s PACIFIC DATA PRODUCTS 117 
258 PACIFIC SOFTWORKS 275 
122 PASSPORT DESIGNS INC 118 
244 PATTON & PATTON 275 
123-124 PC POWER & COOLING 51 
125 PERSOFT INC 197 
126 PHAR LAP SOFTWARE INC 147 
521 PHILIPS MONITORS (INTL) 12-13 
270 PIKA TECHNOLOGIES 269 
127-128 PINNACLE MICRO 7 
129 PIONEER NEW MEDIA TECH 


173 +886-2-703-1380"* 


«44-855-310139 
310-325-5202 
800-433-3488 
800-433-3488 
512-784-0100 

800-NEC-INFO 
800-800-9599 
800-654-7762 
215-941-9600 


212-274-0646'* 


800-OKI-TEAM 
ext. 264 


+49-40-437472 
B00-669-8088 


800-729-8725 


619-625-3643 
B00-541-9508 
415-726-0280 


525-0082 
ext. 1218 
800-722-6555 
800-368-5283 
617-561-1510 


+31-40-73-39-83" 


613-591-1555 
714-727-3300 


77 800-LASER-ON 


YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
130  PKWARE INC 156 414-354-8699 | 523 SOFTLINE CORP (INTL) 104 718-438-2315" U 
245 POLAROID CORP 268 — 800-225-2770 | 562 SOFTWARE PRODUCTIONS 264PC4 800-783-8161 axt 29 
179 — POWERSOFT CORP (NA) 132 — 800-273-2841 ext. 5884 | « UNIXWORLD 241 — 800-257-9402 
271-272 PRIMAX ELECTRONICS 273 800-338-3693 524 SOFTWARE SECURITY (INTL) CHI 203-329-7428" ext. 29 
111 PROGRAMMER'S PARADISE 54-55 800-445-7899 138 SONY (МА) 104 201-876-8199 151-152 UNUMITED SYSTEMS 188 619-622-1400 
542-543 SPEA SOFTWARE AG 4815 13 +49-8151-21258" 
139 SPSS INC (INTL) 143 312-329-2400 
132 QUATECHINC 246 800-553-1170 139 — SPSSINCINAA) 143 800-543-5835 | 153 VALITEKINC РА а рЫ 
248 — OUALSTAR CORP 273 818-862-5822 | 280 STARGATE TECHNOLOGIES 268 800-782-7428 UN een Е  — i . 
131 — QUARTERDECKOFFICESYS 20:21 310-392-9851 | 140  STATSOFT 229 916-583-4149 УЕМ Е 18 802.849.3508 
/ 544 — SUNRACE (INTL) 40 +Be6-221niseg | 251 VICTORY ENTERPRISES TECH 271 — 800-727-3475 
R 178 — SUNSOFT 2-3 800-227-9227 | 252 VIDEX.INC 269 503-758-0521 
۰ RADIO SHACK (N.A.) 30-31  B17-390-3011 187 $ҮМАМТЕС 149 800-228-4122 157-158 VIEWSONIC 63 714-869-7976 
J RAIMA CORP 35 800-327-2462 | 449.144 SYSTAT INC 153 708-864-5670 | 282-283 VISIONWARE up илы 
133-134 RAINBOW TECHNOLOGIES 75 800-852-8569 W 
522 RECOGNITA 4815 18 +36-1-2018925 
159 МАТ 19-86-37 
216-217 RECORTEC INC 261 — 800-729-7654 | 248 TALKING TECHNOLOGY INC 260 800-685-4884 | o w DE ro DA p 2 
266 RESEARCH SYSTEMS, INC 275 303-785-9900 | 249 TALKING TECHNOLOGY INC 275 60009554884 | „, WELLS FARGO BANK M— үлүе tct 
135 ROSE ELECTRONICS 148 — 800-333-9343 | 5258 TECHPOWER COMPANY LTD 239 4886259140" | 2,  WINTEK CORP fu иа 
diii su 53 6008356100 | 163-165 WOLFRAM RESEARCH 121 — 800-441-5284 
540-541 SAMTRON (INTL) 31 82-2-774-6659" | • TEXAS INSTRUMENTS 1444-3 — 8005273500 | 218 WORLDWIDE TECHNOLOGIES 250 2159220118" 
247 SAS INSTITUTE INC 275 919-677-8000 | 148 TEXAS INSTRUMENTS 176-177 — 800-527-3500 X 
136 — SEQUITER SOFTWARE INC 218 — 403-437-2410 1437 TOSHIBA AMERICA INC 186-187 800-457-7777 161-162 XVT SOFTWARE INC 194 800-678-7088 
274-275 SHAFFSTALL CORP 274 800-248-3475 | 215 TOTE-A.LAP 259 800-9-LAPTOP 
261-262 SIGMA TECH SOFTWARE 269 818-368-6132 255  TRANTOR SYSTEMS LTD 270 800-872-6857 Z 
85-86 SMART PRINT/DRESSELHAUS 216 800-368-7737 148-149 TRAVELING SOFTWARE 175 800-472-4735 | 931  ZECKS 4815 14 +886-2-280-1351" 
137 5 МУ COMPUTERS & ELEC 154 212-463-8335"" 550 TRAVELING SOFTWARE 4915 2 444753818280" 166 ZEOS INTERNATIONAL 168-189 800-554-5226 
187 SOFTARC 152 416-754-1656 257 TRI VALLEY TECHNOLOGY INC 270 510-447-2030 254 Z-WORLD ENGINEERING 273 916-757-3737 
193-194 SOFTLANDING SOFTWARE 102 60443600188 | 250 TRIBAL MICROSYSTEMS 273 510-023-8859 | * Correspond directly with company. ** Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 
David Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620 


NEW ENGLAND 04 SOUTHWEST, NORTH PACIFIC PACIFIC: irvine, CA 
ME, NH, VT, MA, RI, CT, ONTARIO : ROCKY MOUNTAIN NORTHERN CA. OR, ID, MT, WY, UT ORANGE COUNTY 
. UC. WV CO. OK, TX Roy J. Kops (415) 513-6861 SAN DIEGO COUNTY © 
iding (404) Jenniter Walker (214) 701-8496 Joseph Mabe (503) 924-2662 Beth Dudas (714) 753-0140 
Barry Echavarria (603) 924-2574 Brian Higgins (603) 924-2651 SILICON VALLEY, HI, WA, AK, : 
мо raw-Hill Publications McGraw-Hill Publications W. CANADA 
14850 Quorum Dr., Suite 380 Bill McAfea (415) 513-6882 
Dallas, TX 75240 Jonathan Sawyer (60:3) 924-2665 | 8 
FAX: (214) 991-6208 McGraw-Hill PubScahons FAX: (714) 7538147 
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McGraw-Hill Publications Ed Ware (803) 924-2664 McGraw-Hill Publications 
1221 Avenue (Americas 28h Floor : ири e pearl ОРИ Бу 
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Chicago, 
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| PRODUCT CATEGORY INDEX 


For FREE product information f 


r 


corresponding inquiry numbers on Your Direct Link Card! 


Category No. 
inquiry No. 


HARDWARE 


1 ACCESSORIES/SUPPLIES 


Page No. 


533 ANTEX ELECTRONICS (INT'L) 239 
277 IERC 268 
537 MANNESMANN TALLY 4815 21 
245 POLAROID CORP 268 
138 SONY (N.A.) 104 
531 ZECKS 4815 14 
2 ADD-IN BOARDS 
533 ANTEX ELECTRONICS (INT'L) 239 
501-502 BOCA RESEARCH INC 4815 7 
267 CONTROL CONCEPTS 258 
231 CURTIS INC 268 
168 DIGICOM INC 211 
169 DIGICOM INC 213 
206-207 DISTRIBUTED PROCESSING TECH 255 
103 INTEL CORP 64-65 
106 JAMECO ELECTRONICS 225 
112 MATROX VIDEO PRODUCTS GROUP 155 
175 MEDIA VISION (N.A.) 203 
534 MOXA 4815 16 
132 OUA TECH INC 245 
542-543 SPEA SOFTWARE AG 4815 13 
260 STARGATE TECHNOLOGIES 268 
248 TALKING TECHNOLOGY INC 269 
3 BAR CODING 
252 VIDEX, INC 269 
E COMMUNICATIONS/ 
NETWORKING 
506 COMPUTER QUICK (INTL) 226 
236-237 СТЕК ІМС 269 
528 MINICOM LTD 4815 6 
526-527 MOTOROLA UDS (INTL) 95 
270 PIKA TECHNOLOGIES 269 
135 ROSE ELECTRONICS 148 
261-262 SIGMA TECH SOFTWARE 269 
85-06 SMART PRINT / DRESSELHAUS 216 
260 STARGATE TECHNOLOGIES 268 
248 TALKING TECHNOLOGY INC 269 
151-152 UNLIMITED SYSTEMS 188 
5 COMPUTER SYSTEMS 
63 ACMA COMPUTERS INC (N.A.) E 
65-66 | ADVANCED LOGIC RESEARCH 183 
e AMBRA COMPUTER CORP (N.A.) 88-88D 
559-560 АРРАО INTERNATIONAL INC 264PC 3 
198 BADGER COMPUTER 180 
e DELL COMPUTER CORP (N.A.) сш 
- DELL COMPUTER CORP (N.A.) civ 
e DELL COMPUTER CORP (N.A.) 32A-F 
* GATEWAY 2000 Спі 
. GATEWAY 2000 1124-0 
. GATEWAY 2000 136А-0 
е HEWLETT PACKARD 24-25 
101 IBM SYSTEMS B-9 
563 INTEGRIX INC (INT'L) 185 
104 INTEL CORP 48A-D 
239 KILA 269 
556 MANCHESTER EQUIPMENT CO (N.E.) 257 
264 MITAC 269 
551 MITAC INTL CORP 4815 23 
552 MITAC INTL CORP 4815 25 
118 NEC - SYSTEMS 44-45 
119 NSTL 130 
123-124 PC POWER & COOLING 61 
216-217 — RECORTEC INC 261 
525 TECHPOWER COMPANY LTD 239 
257 TRI VALLEY TECHNOLOGY INC 270 
166 ZEOS INTERNATIONAL 168-169 
284 BYTE OCTOBER 1993 


Category No. 
Inquiry No. Page No. 
6 DATA ACQUISITION 
229 AMERICAN ADVANTECH 270 
234 ELEXOR INC 270 
241 LAWSON LABS INC 270 
Р MICROSTAR LABORATORIES 270 
242 NATIONAL INSTRUMENTS 274 
id NATIONAL INSTRUMENTS 48IDRC 1-2 
132 QUA TECH INC 246 
7 DISK & OPTICAL DRIVES 
292 BOFFIN LIMITED 266 
554 CHRISTIE ELECTRONICS LTD 4815 5 
265 GENERAL TECHNICS 270 
564 MICRO DESIGN INT'L (INTL) 221 
211-212 MICRO SOLUTIONS COMP PROD 251 
213-214 MICRO SOLUTIONS COMP PROD 253 
548-549 MULTIPORT COMPUTER-SYSTEME 4815 10 
127-128 PINNACLE MICRO 7 
129 PIONEER NEW MEDIA TECHNOLOGIES 77 
255 TRANTOR SYSTEMS LTD 270 
154-155 VERBATIM CORP 103 
8 DISKETTES /DUPLICATORS 
251 VICTORY ENTERPRISES TECH 271 
9 FAX BOARDS/MACHINES 
528-527 MOTOROLA UDS (INTL) 95 
120 OKIDATA B3 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
181-192 ARISTO GRAPHIC SYSTEMS 79 
285 JESIGN TECHNOLOGY 102 
286-287 -TG DATA SYSTEMS (N.A.) 226 
" MICROSOFT CORP 191 
11 KEYBOARDS 
503 (CHERRY MIKROSCHALTER GMBH (INTL) 230-231 
233 DATALUX CORP (INTL) 271 
233 DATALUX CORP {N A.) 271 
173-174 LEXMARK INTERNATIONAL, INC 101 
12 LAN HARDWARE 
504-505 COMPEX INC 4815 15 
504-505 COMPEX INC (N.A.) 230 
204-205 CYBEX CORP 252 
508-509 CYBEX CORP ІМТ) CIV 
" HEWLETT PACKARD 70-71 
516 IBM GRAPHICS INTERFACE (INTL) 33 
222 LOGICAL CONNECTION 265 
528 MINICOM LTD 48iS 8 
548-549 MULTIPORT COMPUTER-SYSTEME 4815 10 
123-124 PC POWER & COOLING 61 
B5-86 SMART PRINT / DRESSELHAUS 216 
13 LAPTOPS & NOTEBOOKS 
a AMBRA COMPUTER CORP (N.A.) 88-880 
70-71 AUSTIN COMPUTER SYSTEMS (N.A.) 173 
230 AXONIX CORP 271 
538 CHICONY (INTL) 203 
278-279 DIALOGUE TECHNOLOGY 271 
528 FIRST INTERNATIONAL COMP 4815 29 
235 GENOVATION, INC 272 
е HEWLETT PACKARD 15 
e JDR MICRODEVICES 26? 
197 MICRO ELEC MEI / MICRO CENTER, INC 171 
220-221 MICRO-INTERNATIONAL, INC 263 
551 MiTAC INTL CORP 4815 23 
§52 MITAC INT'L CORP 4815 25 
539 MULTIVENTURE (INTL) 173 
137 S'N'W COMPUTERS & ELECTRONICS 154 
544 SUNRACE (INTL) 30 
- TEXAS INSTRUMENTS 144A-J 
146 TEXAS INSTRUMENTS 176-177 
147 TOSHIBA AMERICA INC 186-187 
215 TOTE-A-LAP 259 


om individual advertisers, circle the 


Category No. 

Inquiry No. Page No. 
166 ZEOS INTERNATIONAL 168-169 
14 MAIL ORDER 

» AMBRA COMPUTER CORP (N.A.) 88-880 
74 BYTE / SOFTWARE DIGEST 208 
219 CITITRONICS 258 
202 COMPUTER DISCOUNT WAREHSE 24B-249 
506 COMPUTER QUICK (INT'L) 226 
105 JAMECO ELECTRONICS 225 
220-221  MICRO-INTERNATIONAL, INC 263 
210 NEVADA COMPUTER 254 
137 S'N'W COMPUTERS & ELECTRONICS 154 
218 WORLDWIDE TECHNOLOGIES 250 
15 MEMORY/CHIPS/UPGRADES 
219 CITITRONICS 258 
84 CYRIX 16-17 
208-209 FIRST SOURCE INT'L 256 
104 INTEL CORP 48A-D 
105 INTEL CORP 64A-B 
106 JAMECO ELECTRONICS 225 
108-109 KINGSTON TECHNOLOGY 109 
226-227 LATRADE 260 
218 WORLDWIDE TECHNOLOGIES 250 
16 MISCELLANEOUS HARDWARE 
225 DATAVISION 284 
102 INTEGRAND RESEARCH 222 
17 MODEMS/MULTIPLEXORS 
180-181 АТАТ PARADYNE 220 
182-183 AT & TPARADYNE 228 
276 ATRIE TECHNOLOGY INC 272 
501-502 BOCA RESEARCH INC 4815 7 
: JDR MICRODEVICES 267 
526-527 MOTOROLA UDS (INTL) 95 
228 ORION RESEARCH LABS 262 
151-152 UNLIMITED SYSTEMS 188 
18 MONITORS & TERMINALS 

232 DATALUX CORP (INTL) 272 
232 DATALUX CORP (N.A.) 272 
517 KUO FENG CORP 4815 31 
116-117 NANAO USA CORP {М.А.) 221 
521 PHILIPS MONITORS (INT'L) 12-13 
540-541 SAMTRON (INTL) 31 
157-158 VIEWSONIC 63 
19 MULTIMEDIA 

§33 ANTEX ELECTRONICS (INTL) 239 
289 COMPUMEDIA 224 
172 CREATIVE LABS INC 47 
268-269 DISPLAY RESEARCH LAB 272 
186 DSP SOLUTIONS / DIGISPEECH 179 
175 MEDIA VISION (N.A.) 203 
122 PASSPORT DESIGNS INC 119 
d RADIO SHACK (N.A.) 30-31 
20 PRINTERS/PLOTTERS 

64 ADOBE SYSTEMS INC (N.A.) 130-131 
78 СОМРАО PRINTERS (N.A.) 12-13 
222 LOGICAL CONNECTION 266 
556 MANCHESTER EQUIPMENT CO (N.E.) 257 
537 MANNESMANN TALLY 4815 21 
120 OKIDATA 83 
s PACIFIC DATA PRODUCTS 117 
271-272 PRIMAX ELECTRONICS 273 
85-86 SMART PRINT / DRESSELHAUS 218 
145 TEKTRONIX 53 
21 PROGRAMMABLE HARDWARE 
512 FAST ELECTRONIC GMBH 4815 9 
238 iO TECH 273 
» JDR MICRODEVICES 287 
250 TRIBAL MICROSYSTEMS 273 
254 Z-WORLD ENGINEERING 273 


PRODUCT CATEGORY INDEX 


YOUR DIRECT LINK 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 


Catogory No. 

inquiry No. Pago No. 
22 SCANNERS/OCR/DIGITIZERS 
518 LIGATURE LTD 4815 24 
120 OKIDATA 83 
522 RECOGNITA 4815 18 
23 TAPE DRIVES 

554 CHRISTIE ELECTRONICS LTO 4815 5 
76-77 COLORADO MEMORY SYSTEMS 199 
240 LAGUNA DATA SYSTEMS 273 
211-212 MICRO SOLUTIONS COMP PROD 251 
213-214 MICRO SOLUTIONS COMP PROD 253 
548-549  MULTIPORT COMPUTER-SYSTEME 48510 
243 OVERLAND DATA INC 273 
248 OUALSTAR CORP 273 
274-275 SHAFFSTALL CORP 274 
153 VALITEK INC 56 
24 UPS 

69 AMERICAN POWER CONVERSION 144 
554 CHRISTIE ELECTRONICS LTD 4815 5 
121 MINUTEMAN 59 
123-124 PC POWER & COOLING 61 


SOFTWARE 


25 BUSINESS 


81 COMPUTER ASSOCIATES 107 
263 HARPER COLLINS 275 
82-933 HORIZONS TECHNOLOGY 215 
. LOTUS DEVELOPMENT 96-97 
26 CAD/CAM 
191-192 ARISTO GRAPHIC SYSTEMS 79 
259 CADSOFT COMPUTER, INC 274 
253 WINTEK CORP 274 
27 . COMMUNICATIONS/ 
NETWORKING 
513-514 — FUTURESOFT ENGINEERING 4815 26 
546-547 IGC INC 4815 11 
528 MINICOM LTO 4815 8 
228 ORION RESEARCH LABS 262 
125 PERSOFT INC 197 
187 SOFTARC 152 
148-149 TRAVELING SOFTWARE 175 
550 TRAVELING SOFTWARE 4815 2 
282-283 — VISIONWARE 235 
561 WELLS FARGO BANK 264PC 1 
28 DATA ACQUISITION 
520 NATIONAL INSTRUMENTS (INTL) 88 
242 NATIONAL INSTRUMENTS 274 
29 DATABASE 
72-73 BORLAND INTERNATIONAL 11 
a2 COMPUTER ASSOCIATES 73 
510 DR HUGGLE & PARTNER GMBH 4815 28 
92-63 HORIZONS TECHNOLOGY 215 
. RAIMA CORP 35 
160 WATCOM 129 
30 EDUCATIONAL 
61-62 ABACUS SOFTWARE 51 
190 AETECH 264 
. MCGRAW HILL NRI (N.A.) 216A-B 
31 ENGINEERING/SCIENTIFIC 
510 DR HUGGLE & PARTNER GMBH 4815 28 
87 DSP DEVELOPMENT CORP 140 
92-93 HORIZONS TECHNOLOGY 215 
141-142 LANDMARK RESEARCH INT'L CORP 93 
562 SOFTWARE PRODUCTIONS 264PC 4 
163-165 WOLFRAM RESEARCH 121 


Category No. 
inquiry No. Page No. 
33 GRAPHICS 
6B AITECH INTERNATIONAL 207 
191-192 ARISTO GRAPHIC SYSTEMS 79 
291 ATTITUDE INC 233 
83 COREL SOFTWARE 29 
273 LEAD TECHNOLOGIES 274 
113-114 MICROGRAFX 227 
116-117 NANAO USA CORP (N.A.) 221 
122 PASSPORT DESIGNS INC 119 
244 PATTON & PATTON 275 
266 RESEARCH SYSTEMS, INC 275 
542-543 SPEA SOFTWARE AG 4815 13 
35 MAIL ORDER 
202 COMPUTER DISCOUNT WAREHSE 248-249 
535 OMNI PLUS 4815 32 
111 PROGRAMMER'S PARADISE 54-55 
523 SOFTLINE CORP (INT'L) 104 
36 MATHEMATICAL/STATISTICAL 
532 ' NAG 4815 28 
247 SAS INSTITUTE INC 275 
139 SPSS INC (INT'L) 143 
139 SPSS INC (N.A.) 143 
140 STATSOFT 229 
143-144  SYSTAT INC 153 
163-165 WOLFRAM RESEARCH 121 
37 MISCELLANEOUS SOFTWARE 
185 E. J, BILINGUAL 139 
530 ON TIME MKT/KARSTEN PETERSEN 4815 30 
38 ON-LINE SERVICES 
450 BIX 287 
. COMPUSERVE (INT'L) 180A-B 
79 COMPUSERVE (INT'L) 161 
e COMPUSERVE (М.А.) 160A-8 
79 COMPUSERVE (N.A.) 161 
39 OPERATING SYSTEMS 
64 ADOBE SYSTEMS INC (N.A.) 130-131 
97 IBM PERSONAL SOFTWARE PRODUCTS 38-37 
88 IBM PERSONAL SOFTWARE PRODUCTS 39 
99 IBM PERSONAL SOFTWARE PRODUCTS 41 
100 IBM PERSONAL SOFTWARE PRODUCTS 43 
546-547 iGC INC 4815 11 
. NETWORK COMPUTING DEVICES (N.A.) 185 
131 QUARTERDECK OFFICE SYSTEMS 20-21 
40 PROGRAMMING LANGUAGES/ 
TOOLS 
199 AETECH 264 
80 COMPUTER ASSOCIATES 85 
510 DR HUGGLE & PARTNER GMBH 4815 28 
515 GREY MATTER LTO (INT'L) 201 
110 LAHEY COMPUTER SYSTEMS 120 
519 LOGIC PROGRAMMING ASSOCIATES 4815 30 
, MICROWAY 150 
. MICROWAY 216 
115 MKS / MORTICE KERN SYSTEMS 158 
530 ON TIME MKT/KARSTEN PETERSEN 4815 30 
126 PHAR LAP SOFTWARE INC 147 
196 POET SOFTWARE (N.A.) 239 
179 POWERSOFT CORP (N.A.) 132 
136 SEOUITER SOFTWARE INC 218 
562 SOFTWARE PRODUCTIONS 264PC 4 
249 TALKING TECHNOLOGY INC 275 
159 WATCOM 27 
160 WATCOM 129 
161-162 XVT SOFTWARE INC 194 
41 SECURITY 
67 ALADDIN KNOWLEDGE SYSTEMS 87 
503 CHERRY MIKROSCHALTER GMBH (INT'L) 230-231 
184 DALLAS SEMICONDUCTOR 50 


Catogory No. 

Inquiry No. Page No. 
88 ELIASHIM MICROCOMPUTERS 52 
511 EUTRON 4815 22 
512 FAST ELECTRONIC GMBH 4815 9 
90-91 GLENCO ENGINEERING 157 
133-134 RAINBOW TECHNOLOGIES 75 
524 SOFTWARE SECURITY (INTL) Cill 
45 UNIX 

506 COMPUTER QUICK (INTL) 226 
89 FRAME TECHNOLOGY (N.A.) 122-123 
188-189 INFORMATION FOUNDATION 223 
115 MKS / MORTICE KERN SYSTEMS 158 
а NETWORK COMPUTING DEVICES (N.A.) 185 
183-184 SOFTLANDING SOFTWARE 102 
178 SUNSOFT 2-3 
282-283 VISIONWARE 235 
163-165 WOLFRAM RESEARCH 121 
46 UTILITIES 

67 ALADDIN KNOWLEDGE SYSTEMS 87 
75 CENTRAL POINT SOFTWARE 135 
178-177 FIFTH GENERATION 91 
263 HARPER COLLINS 275 
141-142 LANDMARK RESEARCH INTL CORP 93 
567 LOGICIELS ET SERVICES DUHEM(INTL) 132 
288 MICRO 2000 265 
130 PKWARE INC 156 
167 SYMANTEC 149 
156 VERMONT CREATIVE SOFTWARE 116 
47 WINDOWS 

61-62 ABACUS SOFTWARE 51 
195 ASK ME INFORMATION CENTER 52 
75 CENTRAL POINT SOFTWARE 135 
89 FRAME TECHNOLOGY (N.A.) 122-123 
515 GREY MATTER LTD (INT'L) 201 
107 KEA SYSTEMS LTD 219 
141-142 LANDMARK RESEARCH INTL CORP 93 
197 MICRO ELEC MEI / MICRO CENTER, INC 171 
116-117 NANAO USA CORP (N.A.) 221 
258 PACIFIC SOFTWORKS 275 
125 PERSOFT INC 197 
542-543 SPEA SOFTWARE AG 4815 13 
282-283  VISIONWARE 235 
48 WORD PROCESSING/DTP 

B9 FRAME TECHNOLOGY (N.A.) 122-123 
263 HARPER COLLINS 275 
. MICROSOFT CORP 19 


GSENERAL 


49 BOOKS/PUBLICATIONS 


61-62 ABACUS SOFTWARE 51 
$ COMPUTER PROF BOOK SOCIETY (М.А) 200A-B 
. COMPUTER PROF BOOK SOCIETY (N.A) 201 
^ OBJECT MAGAZINE 48IDRC 1-2 
° OSBORNE MCGRAW-HILL 204 
568 SOFTVISION INTERNATIONAL (N.E.) 262 
. UNIXWORLD 240A-B 
. UNIXWORLD 241 
51 MISCELLANEOUS 

° BYTE BACK ISSUES 281 
. BYTE EURODECK 262 
. BYTE PUBLICATIONS 257 
. BYTE SUB MESSAGE 154 
. DATAPRO INFO SERVICES GRP (INTL) 122-123 
568 DECUS 264PC 2 
565 DIALOGIC TELECOM EUROPE 4815 32 
553 GTC TELE COMMUNICATIONS (INT'L) 232 
537 MANNESMANN TALLY 4818 21 
545 MMG-SYSTEMS ABIS 17 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


Inquiry No. Page No. 
1452 АВС Computer 4815-10 
Accton Technology 23 
1348 Acer America 42, 162 
1060 Ace Software 124 
1024 ACT Financial Systems 485-20 
1469 Admiral Software 485-20 
980 Adobe Systems 133 
1148 Афгоп 217 
Advanced Logic Research 48 
1448 Advance Micro Research 485-16 
1347 Aero Computers 162 
1128 Aha Software 65, 245 
Air Systems Technologies 57 
1441 Aladdin Knowledge Systems 4815-4 
1157 Aldus 46, 217 
Ameritech Cellular 66 
1348 Атгеі Tehnology 162 
1349, AMS 162 
1350, 1351 
Analog Devices 113 
1082 Apex Data 238 
978, Apple Computer — 68, B9, 105, 113, 
1149, 1352, 137, 162, 217 
1353, 
1088 Applied Systems 236 
1061 Approach Software 124 
1094 APS Technologies 237 
Arbiter Systems 57 
1480 Arcom Control Systems 485-12 
1435 Aristo 4815-6 
1355 Aspen 162 
1358, AST Research 162 
1357, 1 
1150 = Asymetrix 217 
AT&T 10, 22, 23, 66, 89, 113 
AT&T Bell Labs 40 
1088 = Atronics International 238 
1097 Aurora Technologies 237 
1122 Baler Software 242 
1125 Bear Rock Technologies 242 
Bell Atlantic 86 
Bell Labs 113 
Bel! Northem Research 113 
1131 ВоокМакег 242 
Borland Intemational 28, 113 
1087 The BSE Co. 236 
1083  BusLogic 238 
1062  ButtonWare 124 
1359, CAF Technology 162 
1360, 1361, 
1362 
1144 Cameron Enterprises 245 
Camegie Mellon University 98 
Casio 66, 69 
CenterLine Software 28 
Central Computer Products 32 
1383, Chaplet Systems 162 
1364 
1109 Chefford Canada 240 
1473 Cherwell Scientific 
Publishing 4818-26 
Chrono-Log 57 
Cirrus Logic 66 
1063 Claris 124 
“ Communication Intelligence 105 
1365, er 162 
P Ane 
1121 Competence Software. 243 
M CompuAdd Computer 162 
1370, CompUSA Direct 162 
1371, 1372 
1076 Computer Associates 32, 141 
1030 Contemporary Software 4815-22 
1075 Coromandel Industries 161 
1117 CPResearch 236 
Crescendo Communications 23 
Cyrix 38 
1099 Data General 238 
1064 Dataease internationa! 124 
1153 DataStorm Technologies 217 
Dell Computer 48 
1110 DigiBoard 237 
1138 Digital Instrumentation 
echnology 244 
1028 dl Sof 4815-28 
1078 | Doich Computer Systems 238 
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Inquiry No. Page No. 
1467 Douglas Software 4815-26 
Dove Electronics 40 
Dragon Systems 113 
1128 Оупасотр 243 
E 
1479 Easel U.K. 4815-26 
1458 Emerson Computer Power 4815-4 
EO 66 
1373 Epson America 162 
1374, Ergo Compuling 162 
1375 
1432 E-Tech 4815-3 
1455 European Printing Systems 4815-10 


1431  Eutron 481S-8 
1135 Fairfield Langua 
Technologies ш 244 
1139 Fanfare Software 245 
1454 Fast Electronics 4815-6 
1141 Formtek 245 
1085 Franklin Electronic Publishers 236 
Franklin Instrument 57 
1079 FTG Data Systems 237 
1421, Fujitsu Deutschland 4815-3, 
1425 48!5-10 
1442 Future Comuiers 4815-12 
1146  FWB 217 
1472 Gable CAD Systems 481S-24 
1428 Galea & Franceschini 
interactive 4815-3 
1100 Gateway 2000 238 
1026, Gee Broadcast Systoms 4815-19, 
1465 4815-30 
General Magic 66, 105 
1090 General Parametrics 237 
1440, Genicom 4615-4, 4818-8 
1449 
GeoWorks 66, 105 
1096 Global Village 
Communications 237 
Go 66, 105 
Grand Junction Networks 22 
1282 Green Thumb Software 32, 245 
Grid Sysiems 105 
Guide Technology 57 
1143 GW Hanaway & Associates 242 
1461 HarperCollins Electronic 
Reterance 4815-19 
Hewlett-Packard 22, 23 
Hitachi 66 
1158 HockWare 205 
1376, ‘Data Tech 162 
1377, 13 
1152, IBM 10, 42, 48, 66, 105, 
1154, 1379, 113, 145, 162, 217, 288 
1380 
1430 Imagine Graphics 4818-4 
1285 Imagine LAN 245 
1105 !пех Technologies 240 
1091 InFocus Systems 237 
Ink Development 105 
1120 Ins 244 
1126  Integritech Software 243 
Intel 38, 288 
1271 = InterActive 243 
1142 Intex 245 
1023  IsiCAD 4815-30 
ITT Hartford insurance Group 105 
J 
1436 Jaguar Communications 4615-6 
1381 Jetta International 162 
1155 ЛАМ Tools for Sales 217 
K 
1156 — Kaleida Developer Services 217 
Kalpana 23 
1116 Kensington Microware 238 
1113 Key Source !ntematicna! 240 
1382 KingTech USA 162 
Kurzweil Appiied Intelligence 113 


inquiry No. Page No. 
1108 Lantronix 240 
1095 Lapis 237 
1081 Legacy Storage 240 
Lexicus 105 
1466 Logic Programming 
Associales 4815-24 
1145 Lotus Development 105, 113, 243 
1106  MacNet 238 
1103 Масс RAM 238 
Matsushita 66 
McCaw Cellular 
Communications 66 
1453 МО! Systems 4815-12 
1104 Memorybank 240 
Merisel 42 
MicroAccess 22 
1275 Microcom 66, 244 
1456 Micro Controi Systems 4815-12 
MicroDesign Resources 38 
1383 Micro Electronics 23, 162 
1384,  Micro-intemational 162 
1385, 1386 
976, Microsoft 23, 48, 65, 105, 113. 
1077 141, 145, 288 
1084, Microtek 236, 4815-16 
1459 
: Ч 1 > MicroTouch Systems 238, 4815-6 
1428 = Microvitec 4815-3 
1387 Mitsuba 162 
1020 Monotype Typography 481S-30 
1280  Mortice Kem Systems 245 
Motorola 66, 288 
М 
1281 National Information Systems 245 
National Institute of 
Standards and Technotogy 57 
1119 National Instruments 243 
1089 National MicroComputers 236 
NCR , 48, 105 
NEC 66, 105 
1388, МЕС Technologies 162 
1389 
Nestor 105 
1107 Network Autimation 240 
1451 Networh 4815-14 
14?4 Neuron Data 4815-28 
1448 New Era Microsystems 4815-16 
1438 Nighthawk Electronics 4816-12 
881 No Hands Soltware 133 
Northem Telecom 113 
1390 Noteable Computers 162 
Novell 258 
1134 МІҺ Graphics 244 
979 Nu-Mega Technologies 28, 159 
Nynex Mobile Communications 66 
1423 Océ Graphics 4815-6 
1427 Olivetti U.K. 4815-3 
1137 Optical Research Associates 244 
OptiComp 40 
1127 Optimage Interactive Services 243 
1123 Pabsade 242 
Patm Computing 66 
1391 Panasonic Communications 162 
Paragraph 105 
1429 Paxdata 4815-8 
1279 Peachtea Software 245 
PenMagic Soltware 105 
PenPal Associates 105 
PenRight 105 
1114 People & Profits 240 
1101 Perceptive Solutions 238 
1032 Perom 4815-20 
1138 Performance Technology 245 
1422 Philips Consumer 
Electronics 4815-А 
1147 Pioneer Communications 217 
1284 Powertronic Systems 244 
1111 Practical Peripherals 240 
1102 Prairie Digital 238 
1028 PRé Consultancy 4815-32 
1031 Prestige Network 4815-32 
1392 Primax Data Products 162 
1022 Productivity Through 
Software 481S-28 


inquiry No. Page No. 
1130 Pronto View Development 245 
1021 Protek 
Proteon 23 
Psion 46 
Pure Software 28 
1034, QBS Software 4815-19, 4815-32 
1480, 1464 
1438 . Qtronix 4815-8 
Quadbase Systems 105 
1140 Radix2 Software Engineering 243 
1457  Rafi 4819-14 
1133 Raised Dot Computing 244 
1462 Readmar Systems 4815-20 
1276 Red Brick Systems 244 
1471 Richmond Systems 4815-19 
5. G. Warburg 42 
1393 Sager Midem Computer 152 
1394 Samsung Electronics America 162 
1065 Scandinavian PC Systems 124 
SCI Systems 42 
1463 SciTech Microsystems 4815-22 
Sharp Electronics 66 
1272 Shiva 243 
1477 Siemens Nixdori 66, 4815-32 
Sierra Semiconductor 113 
1092 Sigma Designs 237 
1424 Silica Systems 461S-14 
Silicon Graphics 48, 113 
Slate 105 
1025 Soft Numbers 4815-30 
Spectracom 5? 
1273 Stalker Software 243 
Sun Microsystems 22, 46, 113, 288 
1443 Sunnyside Systems 481S-6 
1151 Symantec 217 
Synoptics Communications 22 
1478 — Szki Recognita 4815-32 
1124 Tailor Made Software 242 
1098 Tamarack Technologies 237 
Tandy 1C, 66, 69, 105 
1395, Texas Instruments 113, 162 
1396, 1397, 
1396 
1475 = Textel-Relay 4818-19 
ЗСот 22 
1066  Timeworks 124 
e Toshiba America Information 162 
1 
TrueTime 57 
Trusted Information Systems 40 
1470 Twincom Intemational 4815-28 
1401, Twinhead 1 
1402, 1403 
U 
Umecorp 113 
Ungermann-Bass 23 
1434 Vanilla Computer 4815-3 
Метех Voice Systems 98 
1274 X Vertisoft Systems 244 
10983 Vidicode 237 
1132 Virtus 244 
1033  VMX 4815-24 
1159 Watcom Intemational 105, 205 
Weames Technology 42 
Weitek 38 
1115 Westem DataCom 240 
1027  Wordcrah Intemational 4815-32 
977, ‘WordPerfect 145, 242 
1118 
1404 Хіпеіоп 162 
1405,  Zsnith Data Systems 162 
1406, 1 
Zephyr Services 57 


bin: Your Coach 
{0 the Internet! 


Give BIX a try with our new 5 for Free Offer! Join BIX 


today and get 5 hours of evening and weekend access for free! 
5 li Yos Take the rest of the calendar month to explore BIX, and then 
ШТ für fi continue for our standard $13 monthly membership fee. 
i | Tep Further details and complete rate information are 
A provided during registration. Using any communications 
program, dial 1-800-695-4882. At the "logon" prompt enter bix. 
Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Froe plan, daytime rates ($0/tv.] apply for access during pnmo ume hours. The 5 tor Free oltar is valid for lel-timo members onty 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou can hack it 


Jon Udell 


Building Component Software 


GUIs have driven the 
development of component 
Software; distributed objects 


are the next frontier 


owadays, when a software developer 
visits BYTE to show us a new appli- 
cation, we're not surprised to see that 
it can run on Windows and the Mac- 
intosh and perhaps also Motif. But this routine mastery of 
multiple GUIs is, in fact, astonishing. It’s instructive to 
think about just why applications have been able to pick 
themselves up and move from platform to platform. 

Remember when everyone worried about the GUI 
wars? Well, nobody really won, but in the end it didn't 
matter. What we got was a convergence on some useful 
things—movable windows, dialog boxes, scroll bars, 
and so on. That convergence has made applications eas- 
ier to use, but it has had other powerful benefits, too. 

The Holy Grail of software development is reusable 
components, prefabricated "software ICs" you can pull off 
the shelf and use. Some say these things are still years in 
the future. I think they're right under our noses. You 
needn't look any further than the GUIs: Windows, the 
Mac, and Motif. These building blocks do a lot of work 
for the applications layered on top of them. Thanks to 
the convergent evolution of GUIs, an application built 
on one GUI can pretty easily move to another. 

Things get really interesting when the building blocks 
themselves start to move from platform to platform, car- 
rying whole families of applications with them. That's 
happening now. The new generation of operating sys- 
tems, including Windows NT, IBM's Workplace OS, 
and the Novell/Unix Systems Laboratories version of 
Unix, are all built to accept pluggable GUI components. 
That means you'll be able to run Windows and Mac ap- 
plications on all these operating systems. Better yet, the 
operating systems are portable and will run your appli- 
cations on any of the up-and-coming processors. 

The new RISC PCs don't have Intel inside, and they 
sure don't boot DOS when turned on. So can they really 
become a major force in computing? I think they can, 
thanks to a building block called Windows. But this isn't 
just a Windows phenomenon. I'm just as bullish on the 
prospects of another RISC PC on the horizon—a new 
kind of Mac built around the PowerPC chip. 

The success of these new RISC PCs will depend on 
two things. First, today's Windows and Mac applica- 
tions will have to run on them acceptably and without 
change. Second, the applications will have to port, with 
minimal change, to the native RISC hardware. GUI build- 
ing blocks make both of these things possible. 

To run existing Windows and Mac software on a RISC 
PC, you need software emulation of the Intel and Mo- 
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torola chips. But you want to avoid pure processor emu- 
lation that turns the Alpha or Mips or PowerPC chip into 
a 286 or 68000. Fortunately, a strategy I call hybrid em- 
ulation buys back a lot of the performance lost with pure 
emulation. Windows and Mac programs spend a lot of 
time executing code inside the GUI building block. On a 
RISC PC, that building block talks straight to the hard- 
ware, giving a big performance boost over pure emulation. 

Eventually, you'll want to run your Windows and Mac 
applications natively on your RISC machine. That will be 
pretty straightforward, too, again thanks to the use of 
components. Existing Windows programs can be rebuilt 
to run natively under NT on any of the processors NT sup- 
ports. Early indications are that Mac programs will mi- 
erate just as easily onto PowerPC systems. 

With the GUI problem largely solved, distributed com- 
puting is the next great challenge. Here, we lack the nec- 
essary building blocks. The network equivalents of mov- 
able windows, dialog boxes, and scroll bars don't exist. 
What we have are a bunch of promising technologies 
that all seem to have the word object in their names: Mi- 
crosoft's Object Linking and Embedding, IBM's Dis- 
tributed System Object Model, Sun's Distributed Ob- 
jects Everywhere, and some others. No one knows yet just 
how these objects are going to work, but they'll deal 
with things like directory services, interapplication com- 
munication, and distributed compound documents. 

Should we now worry about distributed-object wars? 
Will developers have to back the winning standard to 
survive? І hope not. With luck, we'll see a repetition of 
what happened with GUIs. Applications will increas- 
ingly rely on several competing distributed-object tech- 
nologies. The features and capabilities of these building 
blocks will converge, the benefits of reusing them will ac- 
crue to everyone, and distributed computing will sud- 
denly seem quite ordinary. W 


Jon Udell is a BYTE senior technical editor at large. You can reach 
him on BIX as "judell" or on the Internet at judell & bytepb.byte.com. 
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OPTIPLEX. PCs DESIGNED 
FOR BUSINESS CRITICAL 
APPLICATIONS. 


(For systems and configurations, see back cover.) 


DESIGNED AND CONFIGURED TO 
WORK HARDER AND FASTER. 


This is much more than just another new line of PCs. 
These are role models for everyone in your office. 

Dell's new OptiPlex PCs are 
serious, hard-working, hard-corc 
business machines, designed to 
perform in the workplace. 

Our accelerated local bus video 
kicks all your standard workday 
aaaeeeaa- applications into high gear. Our 


momen 


аала nasi нызы кызарта ыу. systems аге up to 16% faster 
Good-luoking, hard-working, than our major competitors’ 
dedicated, flexible. See back PCs? As anyone whos ever 
page for resume and financial k d А 2 d h ill ll 
И нети. worked on a spreadsheet will te 


you, that adds up fast. 
Every OptiPlex system also features advanced 
Dell optimized Windows display drivers. We also 
give you the ever popular burst mode memory 
transfer and block mode IDE transfer. 
( Translation: things go faster.) ; 
And to spare you the usual set-up hassles, | 
well have your PCs ready to run, right out 
of the box. You can have your choice of six 
network interface cards We give уон up 
factory-installed. We'll also E 8 
be more than happy to performance than 
install your choice from pug 
over 100 of the most 
popular business software applications. 
All you pay is a flat $15 installation fee. 


*Guarantees available in USA only for registered owners of Dell Performance Series systems purche 
perfemmed by National Software Testing Labs on 8/10/93. Independens performance measurement by NSTI 
recommerulatum or endorsement of any products. BAPCo-prepared tests executed by NSTL m accindamee t 
pro[metary imterest in the marks and names of others. ©1993 Dell Computer Corporation. All nghis reserved. 


EASIER TO MAINTAIN, SO YOU READY TO GROW AS YOUR 
GET BACK TO WORK FASTER. BUSINESS GROWS. 


Nothing’s more important in business than the ability 
to quickly bounce back from adversity. So we've made 
our OptiPlex PCs extraordinarily easy to service. 


Theres one more thing we built into these PCs that is 
< indispensable to any successful business. Foresight. 
_ With an OptiPlex L system you can easily upgrade 


Our unique OptiFrame chassis can essentially E WS td ә ам wS from three to five slots, and from three to five 
be snapped apart after turning a couple of =! ККА». QM @ = drive bays. The chassis upgrade usually 
thumbscrews. Most of the important SISA S SA takes but a few painless minutes. 

component assemblies can then be removed = Sa 5и 


OptiPlex systems also feature an easy BIOS 
upgrade — by way of flash RAM so there are no 
chips to remove. With the system's embedded 
diagnostics located in the BIOS as well, that too is 


simply by loosening one screw per assembly. Апа 
the card cage lifts out in one piece for easy access to 


the system board. No cards to remove or cables to 
disconnect. 


If you want them to work an easy upgrade. What's more, 
In fact, you'll find our whole company is easy po harder, no Mie you can add up to 128KB of ^ac TERRE 
to use. Dell offers a unique service plan — our sorgen oh e " cache for memory-intensive (AP NHD 
SelectCare" program. You can pick and choose applications. All systems N - 


i 
-s 


rom a comprehensive menu of service options that includes can also be upgraded to Intel s mi 3d 
f preh f ptions that includ lso be upgraded to Intel!’ ht 


everything from an optional five-year parts and labor l'entium Overdrive processor. We offer guaranteed 
warranty to a highly economical plan for those who would We suggest you call us soon. With А Ee 
prefer to maintain their PCs themselves. The bottom line 


hard-working business machines like See, someone does work 
is, you pay only for services you want or these out there, if you dont bring them longer hours than you. 
need. And not a cent for those you dont. 

has made Dell the winner of virtually every ч 

major customer satisfaction survey in the 

over two-thirds of the companics in the bie i TO ORDER, CALL 

FORTUNE 500* ч 

worldwide sales, we think we'll keep it up for a Те Шенне 75 HOURS: MON-FRI ZAM-9PM СТ SAT 1OAM-6PM СТ SUN T2PM-5PM CT 

little while longer. 


on board, you can be sure your competitors will. 
It’s this kind of service and support that 
past five years. It’s also earned us a place in 
| | — diagnostics you 800 À ] 5856 
And having picked up over $2 billion in dont have to 2 - 
problem. IN CANADA, САЦ 800-668-3021, IN MEXICO CITY, 228-7811. #NEAJ 


sed after 7/1/92. For a complete copy, please call our TechFax** line ut 1-800-950-1329 or write Dell USA L.P., 9505 Arboretum Blvd., Austin TX 78759-7299. Attention Guarantees, ‘Benchmarking 
running BAPCo SYSmark92 un comparable ISA systems configured substanially identical w the Dell OptiPlex, each with equivalent or maximnten allowable external cache. NSTL is not affiliated with Dell and makes no 
ith Delt parameters. Results from other tests may vary. The Intel Inside logo із а registered trademark of Intel Corporation, FORTUNE 500 is a registered crademurk of The Time Inc. Magazine Company. Dell disclaims 


SYSTEMS DESIGNED TO 


FEATURES COMMON TO 
ALL OPTIPLEX SYSTEMS 


• i486" PROCESSOR UPGRADEABLE 
TO PENTIUM™ OVERDRIVE™ 


* UNIQUE OPTIFRAME™ CHASSIS - EASY 
SERVICE AND MAINTENANCE 


* UPGRADEABLE OPTIFRAME L CHASSIS 
HAS 3 16BIT ISA SLOTS AND 3 STORAGE 
BAYS (EASILY FIELD UPGRADEABLE TO THE 
OPTIFRAME MX CHASSIS) 


* MIDSIZE OPTIFRAME MX CHASSIS HAS 5 
16-ВЇТ ISA SLOTS AND 5 STORAGE BAYS 


* OPTIONAL 128K8 CACHE 

e OPTIONAL VESA LOCAL BUS SLOT(S) 
° BURST MODE MEMORY TRANSFER 

* BLOCK MODE IDE DISK TRANSFER 

* FLASH RAM BIOS 

a AMB RAM EXPANDABLE TO 64MB 


* ACCELERATED LOCAL BUS VIDEO WITH 
DELL OPTIMIZED WINDOWS DRIVERS 


* 512KB VIDEO RAM EXPANDABLE TO 1MB 
* ONE DISKETTE DRIVE (3.5° OR 5.25”) 

* QUIETKEY™ 101 KEYBOARD 

* EMBEDDED DIAGNOSTICS 


e MS-DOS*6.0/MICROSOFT” 
WINDOWS™ 3.1/MOUSE 


* GUARANTEED” NEXT-BUSINESSDAY 
ON-SITE SERVICE: 


* GUARANTEED* 5-MIN. RESPONSE TIME 
SUPPORT - 24 HOURS/DAY 


ALSO AVAILABLE: DELL 466/ME 


$3,649 | MO 


(NOT PICTURED ABOVE) 
* i486 DX2 66MHz 


• A EISA AND 2 ISA EXPANSION 
SLOTS AVAILABLE 


DELL? OPTIPLEX™ 425s/L 
BUSINESS L=ASE 

$1,499 | $35/mo.| 

e i486 SX 25MHz 

e OPTIFRAME t CHASSIS 


• 120MB IDE HARD DRIVE 


e SVGA 1024! MONITOR 
(14% 1024 x 768, .28mm 


DELL OPTIPLEX 433s/L 
BUSINESS LEASE 

$1,799 | $27/Mo. 

е 1480 SX 33MHz 

e OPTIFRAME 1 CHASSIS 


e 170MB IDE HARD DRIVE 


• ULTRASCAN'* 14C MONITOR 
(14" 1024 x 768, .28mm, NI} 


DELL OPTIPLEX 433/L 
BUSINESS LEASE 

$1,999 | $M | 

* i486 DX 33MHz 

e OPTIFRAME L CHASSIS 


* 170MB IDE HARD DRIVE 


* ULTRASCAN 14С MONITOR 
(147 1024 x 768, .28mm, Ni} 


6 5 STORAGE BAYS 

* BURST MODE MEMORY TRANSFER 
* BLOCK MODE IDE TRANSFER 

e FLASH RAM BIOS 

* 8MB RAM EXPANDABLE TO 64MB 
• ASOMB IDE HARD DRIVE 

* 1MB VIDEO RAM 


MAKE YOUR BUSINESS WORK 
HARDER. NOT YOUR BUDGET. 


her TET, uen y. 


DELL OPTIPLEX 433/L 


$2 249 BUSINESS LEASE 


$83/MO. 
* i486 DX 33MHz 


* OPTIFRAME L CHASSIS 
e 230MB IDE HARD DRIVE 
e 1MB VIDEO RAM 


* ULTRASCAN 15FS MONITOR 
(15 1024 x 768, .28mm, NI) 


DELL OPTIPLEX 450/L 
BUSINESS LEASE 

$2,449 | омо. | 

* i486 DX2 SOMHz 

e OPTIFRAME L CHASSIS 

e 230MB IDE HARD DRIVE 

* |MB VIDEO RAM 


e ULTRASCAN 15FS MONITOR 
(15* 1024 x 768, .28mm, №) 


DELL OPTIPLEX 466/L 
BUSINESS LEASE 

$2,999 МО 
e 1495 DX2 66MHz 

« OPTIFRAME 1 CHASSIS 

* UPGRADED TO 8MB RAM 

» 340MB IDE HARD DRIVE 

« 1MB VIDEO RAM 


• ULTRASCAN 15FS MONITOR | 
(15° 1024 x 768, .28mm, NI} 


• ACCELERATED LOCAL BUS VIDEO 
WITH DELL OPTIMIZED WINDOWS 
DRIVERS 


» ULTRASCAN 15FS MONITOR 
(15* 1024 x 768, 28mm, NI) 


e ONE DISKETTE DRIVE [3.5* OR 5.25"] 
* QUIETKEY 101 KEYBOARD 


*Guarantees available in USA only for registered owners of Dell Performunce Series systems purchased after 7/1/92. For a complete copy, please 
call our TechFax™ line at 1-800-950-1329 or «rite Dell USA L.P., 9505 Arboretum Bled., Austin TX 78759-7299. Attention Guarantees. 
* Prices valid in the U.S. only. Some products and promotions not available in Canada or Mexicc. "Leasmg arranged bry Leasmg Ст. Inc. For business use 
mly, Prices based on 36-manth, open-end lease, 10% purchase option. “On-site service provided by Banc Tec Service Corporation. On-site service may not be 
available m certain remote locarions. MS-DOS and Microsoft are registered trademarks and Windows is a trademark of Microsoft Corpuration. The Intel Inside 


logo is a registered trademark and i486, Pentium and Overdnve are trademarks of Intel Corporamm. VESA is a registered trademark of Video Electronucs 
Standards Association. Dell disclaims proprietary interest m the marks and names of others. ©1993 Dell Computer Corporation. All rights reserved. 


DELL OPTIPLEX 433/MX 
BUSINESS LEASE 

$2,749 |$102/Mo. 
e i486 DX 33MHz 

s OPTIFRAME MX CHASSIS 

e UPGRADED TO 8MB RAM 

e 340MB IDE HARD DRIVE 

s IMB VIDEO RAM 


e ULTRASCAN 15FS MONITOR 
[15" 1024 x 768, .28mm, NI) 


DELL OPTIPLEX 466/MX 
BUSINESS LEASE 

$3, 249 |$120/Mo. 
1485 DX2 66MHz 

* OPTIFRAME MX CHASSIS 

ә UPGRADED TO ВМВ RAM 

e 450MB IDE HARD DRIVE 

е |MB VIDEO RAM 


e ULTRASCAN 15Е5 MONITOR 
(15* 1024 x 76B, .2Bmm, NI) 


e MS-DOS 6.0/MICROSOFT 
WINDOWS 3.1 /MOUSE 


* EMBEDDED DIAGNOSTICS 


* GUARANTEED NEXT-BUSINESS-DAY 
ON-SITE SERVICE 


e GUARANTEED 5-MINUTE RESPONSE 
TIME SUPPORT - 24 HOURS/DAY 


DOLL 


TO ORDER, CALL 


800-873-5533 


HOURS: MON-FRI ZAM.9PM CT SAT IOAM.&PAA CT SUN 12РАА.5РА CT 
IN CANADA? САЦ B00-^58-3021. iN MEXICO CITY* 228-7611. # ПЕКЗ 


